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PREFACE   TO  SECOND  EDITION 


The  whole  work  has  been  revised,  making  numerous  im- 
provements and  additions  from  the  last  years'  literature. 
Criticisms  of  the  first  edition  have  been  adopted  when,  in  the 
author's  opinion,  they  were  well  founded. 

Many  new  illustrations  have  been  substituted  for  old  ones 
or  added  to  their  number. 

Vaginal  CsDsarean  section  has  been  more  fully  discussed  and 
accorded  its  place  next  to  abdominal  Caesarean  section.  The 
description  of  symphyseotomy  has  been  followed  by  that  of 
pubiotomy  in  its  modern  shape,  or  hebotomy. 

The  important  question  of  toxaemia  of  pregnancy  has  been 
dwelt  upon  more  fully. 

The  help  that  may  be  derived  for  the  diagnosis  from  the  use 
of  Roentgen  rays  has  been  indicated. 

Bossi's  dilator  has  been  described  and  delineated. 

The  American  evolution  of  the  incubator  has  taken  the 
place  of  the  original  French  apparatus. 

Gigli's  method  of  decapitation  has  been  introduced. 

The  surgical  treatment  of  eclampsia  has  been  admitted. 

The  recipe  for  an  isotonic  normal  salt  solution  is  given. 
Its  application  through  the  rectum  is  mentioned. 

The  use  of  rubber  gloves  is  recommended  under  certain  cir- 
cumstances. 

The  treatment  of  puerperal  endometritis  with  alcohol  irri- 
gation is  described.  Likewise  the  use  of  formalin  injections 
into  a  vein  or  under  the  skir  "     ligation  or  excision  of 

infected  thrombotic  veins. 

The  physiological  atropi  ia  in  the  puer- 

perium,  and  many  other  nl  len  added. 

Some  of  the  new  9  ^Hion  show 

that  obstetrics  is  no  loi  1  of  medi- 

cine, sharing  the  digni  two  sister 
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sciences,  medicine  and  surgery,  which  it  used  to  be.  Not  only 
for  diagnosis  the  obstetrician  must  appeal  for  information  to 
the  chemist,  the  microscopist,  and  the  bacteriologist;  but  in 
practice  there  may  be  call  for  operations  which  neither  the 
general  practitioner  nor  the  obstetric  specialist  feels  competent 
to  perform.  One  may  be  a  most  skilful  accoucheur  without 
being  able  to  perform  vaginal  Caesarean  section  or  decortication 
of  the  kidneys. 

The  difference  between  what  is  possible  in  daily  city  prac- 
tice, and  still  more  in  rural  practice,  on  the  one  hand,  and  in 
lying-in  institutions  under  the  care  of  men  who  are  both  ob- 
stetricians and  gynecologists  and  have  expert  chemists,  bacte- 
riologists, and  microscopists  as  assistants,  on  the  other  hand, 
becomes  constantly  more  marked,  and  the  beginner  must  be 
warned  not  to  venture  beyond  his  depth. 

In  order  to  enable  the  reader  easily  to  find  gynecological 
information  needed  in  connection  with  the  study  of  obstetrics, 
numerous  references  are  made  to  both  the  author's  works 
in  that  line,  **  Text-book  of  Diseases  of  Women,"  third  edition, 
and  '*  Gynecology." 
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Un'Like  gyna?eolog>%  the  science  and  art  of  obstetrics  are 
bundrecU  and  even  thousands  of  years  old,  and  most  of  its 
principles  have  long  been  firmly  established.  During  tlie  last 
twenty-five  years  only  four  really  great  iri)provements  iiave 
been  made, — ^anti sepsis,  with  its  otTspring  asepsis,  the  axis- 
traction  forceps^  the  improved  Ciesarean  section,  and  the  revi- 
val of  symphyseotomy.  This  science  can,  therefore,  be  taught 
in  a  more  didactic  and  less  discursive  way. 

The  aim  of  the  autlior  has  been  strictly  to  WTite  a  text- 
book, not  a  book  of  reference,  as  many  books  are  that  are 
failed  text-books,  but  abound  in  details,  which  only  show  tlie 
reading  of  their  authors^  antl  embarrass  the  student  who  wants 
to  become  acquainted  with  this  branch  nf  medicochirurgical 
science  as  well  as  the  practitioner  who  seeks  information  about. 
a  CAse  under  his  care.  Few  proper  names  have  been  intro- 
duced, and  these  mostly  where  it  was  necessary  to  designate 
eertaia  instruments  or  methods  of  operating.  The  referencc-s 
made  to  the  author's  former  writings  should  chiefly  be  b>oked 
upon  as  vouchers  for  his  right  to  take  the  magisterial  tone  used 
in  the  text,  as  they  show  that  the  book  largely  is  l>ase<l  on 
personal  observation  and  research.  Still,  in  treating  of  subjects 
about  which  he  has  \^Titten  before,  everything  has  been  brought 
up  to  date. 

Beginners  ought  to  sttidy  obstetrics  Ix'fore  gymecology,  since 
the  former  is  the  key  to  the  latter.  But,  on  the  other  hand,  it 
would  lead  too  far  to  describe  in  tlie  text  all  that  should  be 
known  by  the  student  in  order  to  understand  obstetrics  ;  and 
it  would  be  too  difheolt  for  him  to  find  what  he  needs  in  a 
text-book  of  gynaecology.  The  author,  therefore,  frequently  re- 
Ifera  to  pages  in  his  ''Text-book  n(  Diseases  of  Women/'  so  as 
to  enable  the  reader  readily  to  Umk  up  those  points  which  he 
[needs  for  his  obstf^tric  studies. 
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TEXT-BOOK    OF    OBSTETRICS 


NORMAL     DIVISION. 


PART  L— FOUNDATION. 


The  science  of  obstetrics  is  the  knowledge  of  the  history  of 
man  from  the  moment  of  his  coiireptioii  to  t!)e  time  he  is  weaned, 
including  diseases  cominordy  observed  during  the  first  few  daj's 
of  the  child*s  life;  but,  as  a  rule,  information  about  the  child  in 
heaifh  and  disease  after  its  mother  recovers  from  childbirth  is 
lefl  to  works  on  hygiene  and  |);ctliatrtcs.  Obstetrical  art  is  the 
aid  to  be  given  to  mother  and  cliild  during  pregnancy^  lal)or.  and 
the  puerperal  state.  The  word  oLsfeiricis  is  derived  from  the  two 
Ijitin  words  ab  and  stare,  to  stand  in  front  of,  referring  to  the 
'  'ion  of  the  ohstetrieian  in  Rome,  where  women  were  delivered 
iig  on  a  chair  made  for  thai  purpose. 


CHAPTER    L 


rrBKRTY. 


Woman  can  conceive  only  during  a  certain  part  of  her  life, 
ibcrty  and  tlie  climacteric  nuirk  the  licginning  ami  the  end  of 
fruitful  period.  Puberty  is  the  change  from  childhood  to 
womanhood.  It  is  a  gradual  development  which  generally,  in  the 
temperate  ssone,  takes  place  in  the  fourteenth  or  fifteenth  year  of 
th**  ^rP**  life.  At  that  time  the  breasts  be<'ome  larger,  the  uterus 
if!  in  size,  the  hips  become  broader,  and  the  contour  of  the 

V  :  ♦dy  is  rounded  out  by  an  increase  of  adipose  tissue.    The 

external  genitals  and  the  armpits  become  covered  with  a  growtli 
'  hair,  menstruation  appears,  and  the  two  sexes,  wdio  hitherto 
_  ither  *>hunned  and  even  despised  each  other,  now  begin  to  feel 
a  mutual  attraction. 

1 


2  OBSTETRICS— FOUNDATION. 

CHAPTER    II. 

NUBILITY. 

Though  puberty  ushers  in  the  period'  when  woman  can  con- 
ceive, it  does  not  follow  that  it  would  be  proper  and  desirable  for 
her  to  become  impregnated  at  this  early  stage  of  development. 
For  instance,  in  East  India,  where  child  marriages  are  practised 
on  religious  grounds,  they  often  lead  to  sterility;  and  even  in  our 
own  latitudes  statistics  show  a  much  larger  mortality  among 
married  women  under  twenty  years  of  age  than  later.  It  is  evi- 
dently against  the  laws  of  nature  for  a  woman  to  become  a 
mother  before  her  own  body  is  fully  developed.  The  uterus 
should  have  reached  the  size  it  has  in  the  adult;  the  pelvis  should 
have  acquired  the  necessary  dimensions  for  the  safe  passage  of  a 
child  through  its  canal;  the  abdominal  muscles  should  be  strong 
enough  to  assist  the  uterus  in  bringing  forth  the  fruit  from  its  in- 
terior to  the  surrounding  world;  and  the  breasts  should  be  fit  to 
nurse  the  child  after  its  severance  from  the  maternal  body;  not 
to  speak  of  the  mental  maturity  that  is  requisite  for  bringing  up 
a  child  in  a  civilized  community.  It  may,  therefore,  be  stated  in 
a  general  way  that  most  women  should  not  marry  before  they  are 
twenty  years  old. 

Generally  the  fruitful  period  of  woman  comprises  about  thirty 
years,  between  the  ages  of  fifteen  and  forty-five  years;  but  ex- 
ceptionally pregnancy  and  childbirth  are  observed  much  earlier 
or  later  than  these  limits.  The  writer  has  examined  a  girl  at  full 
term  who  was  only  thirteen  years  old,  and  a  case  has  been  re- 
ported where  pregnancy  began  in  the  eighth  year  and  was  fol- 
lowed by  childbirth  in  the  ninth.  On  the  other  hand,  childbirth 
has  been  observed  at  the  age  of  sixty-two  years. 


CHAPTER    III. 

OVULATION    AND    THP:    OVUM. 

Embryology  teaches  us  that  at  the  earliest  stage  the  ovary 
is  represented  by  a  heap  of  cells,  the  germ  epithelium,  rising  from 
that  portion  of  the  peritoneum  which  covers  the  Wolffian  body, 
and  that  soon  a  protuberance  of  connective  tissue  grows  from 
behind  into  this  mass  of  cells.  Those  two  elements  build  up  the 
whole  ovary,  the  cells  producing  the  parenchyma,  or  glandular 
element,  and  the  connective  tissue  furnishing  the  stroma  in  which 
the  former  is  embedded.  Prolongations  of  connective  tissue 
grow  in  between  the  cells,  so  as  to  separate  them  into  groups  and 


_ltet of  ormry  tM«r  »urfM«,  twm  huinnn  fti'tuii  o(  twentj-eif?ht  weekly    In  srvme  plaocfl  ftppeafs  Ui« 
•    t*'""'^*'*^*^  I'ltlUu'Muni,  f^iuiixjiietil  of  m  9iu}£\i*  layer    (H,  ^I'Vi^r, ) 


connective  tissue,  the  future  albuginea,  and  under  that,  again, 
lu^terR  of  cells  siirrrmnded  by  connective  tissue  (Fig.  5),  or  some- 
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times  a  long  row  of  large  cells,  each  surrounded  by  smaller  cel^^^ 
until  all  these  columns  and  clusters  are  broken  up  into  sni^*' 
compartments,  each  containing  one  large  cell  and  one  or  mo^^ 
smaller  ones  (Fig.  6). 

Fir..  4. 


Pftrt  of  ovary  near  surface,  from  human  fcBtiu  of  thirty-Dix  weeks.    The  single  layer  of  epithelioid^ 
is  interrupti-<l  by  a  belated  primordial  oyum  with  its  follicular  epithelial  cells.    (R.  Meyer.) 


Fro.  5. 


<^ 


Part  of  section  from  surface  to  hllum  of  f)var>'  ot  ^irl  three  days  old.  (H.  Meyer.)  »,  single 
layer  of  epithelium,  Rtill  in  criiincctioii  with  <  lii.siernf  iMJiiionlial  ova.  All  ova  have  disappeared 
from  the  surfaoe.  A  bn  a<l  layer  of  htmina  wimraUn  in  nxist  pla<-eM  the  epithelium  from  the  follicu- 
lar zcme.  The  farther  we  k«>  from  the  Hurface  i  he  fewt-r  ova  are  t  here  in  one  nest,  until,  finally,  there 
is  only  one  enclosed  in  its  primary  folliele.    n.  natural  nize  (»f  the  whole  ovar>'. 


FlO.  r>. 


.■t^i»c- — •  ■ 


Perpendicular  section  through  the  ovary  of  a  bitch  of  wix  months.  Ilartiiaek  ?.  ( Waldeyer.) 
a,  epithelium ;  6,  epithelial  i)Ouch  o])eninp  on  the  surface ;  r.  lanrer  Kn>up  of  follicles ;  (/.  tube  filled 
with  ova,  em'hRumMinded  by  smaller  cells :  e,  oblique  and  Irausvergc  sections  of  tul»«s.  It  is  uotioe- 
able  thKt  some  of  the  cells  are  large,  others  small. 
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Thelar^e  cells  have  each  a  luuVleus  niul  a  nucleolus  and  arc  the 
future  ova*    They  are  called  primordial  ava.    According  to  Wal- 


0 


Thrw  linuifliin  ftjllkleH  frara  Ihe  ovary  ol  n  runv-hrmi  vhWA.  &iliirKe«\  Uiree  hinulrinl  uiul  Hftf 
lttmi<«.  (K^»mkvrk  1,  Tmtural  tinnUUon  ^  2.  trenuO  vvilh  u<eii(^  mid  ;  n  iiLnirturek«»  riu'iiibmnf ; 
I •.  cpllbcliiitn  (ini'mhmriB  irniiiul<»«ii ;  r,  yolk ;  li,  gcnnluiil  \'t»icle  with  lyermluiii  st»i»t ;  /•.  \n\v\ei  nf 

Jeyer,  the  small  cells  multiply  and  form  the  epithelial  lining  of  the 
primary  follicles  (Fig.  7),  which  are  the  rudimentary  Graafian 

Fig.  8. 


Jn 


fimflfinn  MUrl#  Iftiin  ii  trirl  iu'vrfi  ni'>tirh«  oJd.     15nl»np«*il  fwo  huntlrM  ii»i*1  twenty  t<tni^ 
Mliii-r.f  fj^ptnurpiitlou  »x?twti'n  it  wiwl  thi»  BiirminirUn}*  liMue. 

follicles.     According  to  Foulis.  however,  these  epithelial 
.the  follicles  are  due  to  a  trausrorination  of  the  surrouac 
[•nee live  tissue. 


C  OBSTETRICS— FOUNDATION. 

The  small  cells  increase  in  number  and  form  several  laye^*^ 
A  fissure  is  formed  between  them,  and  a  fluid  accumulates  in  t^^ 
interior,  the  beginning  of  the  future  liquor  follicvli.  The  ouC>^ 
layers  constitute  the  epithelium  of  the  Graafian  follicle,  the  9  ^ 
called  membrana  granulosa;  the  inner  continue  to  surround  tf"^ 


l*Hm«ri!li»l  ovi^  umlonrt»lu»  divUion,  from  a  human  embryo  of  six  months.  Enlarged  four  hun- 
i\t\M  IhiH"..  I  KolUkor. )  I.  iirimoniial  ovum  with  two  nuclei  (germinal  vesicles) ;  2,  two  primordial 
OVI4,  Uiik»Hl  toMothtT  »»>•  a  Uind  of  protoplasm,  the  whole  surface  being  surrounded  by  a  single 
litvorof  ««|»Uh»'llum  ;  :i.  two  primordial  ova,  surrounded  by  a  common  layer  of  epithelium;  one  ovum 
hiiM  a  pntlonKHiton  hy  xuvaus  of  which  it  probably  was  attached  to  another  ovum. 

ovum,  forming  a  protuberance  on  the  inner  surface  of  the  follicle, 
raHcd   \\w  discus  proliijerus  (Fig.  8). 

'l\\v  formation  of  ova  from  the  surface  epithelium  of  the  ovary 
rt*as(\M  from  the  time  the  single  layer  of  cells  is  formed,  which 

Fio.  10. 


zc 


Ovu'  y  and  tube  of  a  nineteen-year-old  girl,    f  Waldeyer.l    r.  uterus :  T,  tube :  LO.  ovarian  ligament 
(unusually  long) ;  o,  ovary  :  x,  limit  of  perit<meum. 

takes  phico  about  the  end  of  the  seventh  month:  but  it  seems 
that  the  ova  themselves  multiply  by  division  (Fig.  9). 

The  number  of  ova  in  the  new-born  is  enormous.  It  has  even 
boon  romputod  to  l)e  seventy-two  thousand  in  the  two  ovaries, 
n  HUptM'abundant  provision,  indeed,  for  the  preservation  of  the 
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human  race  on  earth,  when  we  take  into  consideration  the  fact 
that  probably  only  one  or  two  ova  are  loosened  once  a  month  dur- 
ing a  period  of  thirty  years. 

In  mammalia  the  process  of  ovulation — that  is,  the  expulsion 
of  ova — is  perfectly  known.  Before  each  recurrence  of  rut  one 
or  more  Graafian  follicles  ripen  and  burst.  The  ovum  is  expelled 
and  enters  the  Fallopian  tube,  through  which  it  is  propelled  by 
the  movement  of  the  cilia  of  the  epithelium  into  the  uterus.  If 
copulation  takes  place,  the  ovum  meets  a  spermatozoid  and  is 

Fio.  11. 


u^ 


Ovary  and  tube  of  a  girl  twenty-four  years  old.    (Waldeyer.)     U,  ntenia;  T,  tube;  XO,  ovarian 
ligament:  o,  ovary  ;  x,  limit  of  peritoneum ;  b,  cicatrices  of  ruptured  Graatian  follicles. 

nearly  always  fertilized.     In  the  ovaries  are  found  a  number  of 
corpora  lutea  corresponding  to  that  of  the  foetuses. 

In  woman  the  anatomical  construction  of  the  ovaries  is  much 
like  that  of  the  ovaries  of  mammals.  They  are  covered  with  a 
single  layer  of  hexagonal  columnar  cells,  forming  their  epithelium. 
In  the  young  girl  the  ovary  is  smooth  and  soft  (Fig.  10).  Later, 
each  ovulation  leaving  a  small  cicatrix,  the  surface  becomes  a 
little  puckered  (Fig.  11),  and  in  old  age  it  becomes  uneven,  hard, 
nearly  cartilaginous,  and  in  places  the  epithelium  is  lost. 

Even  macroscopically  the  ovarium  shows  on  its  cut  surface 
two  different  component  parts — an  outer,  called  parenchymatous 
zone  or  cortical  substance^  and  an  inner,  called  the  vascular  zone  or 
medullary  substance.  Under  the  microscope  more  layers  appear. 
Under  the  epithelium  lies  the  albugineay  in  whi< '  '^rs  are 

distinguishable,  forming  a  resistant  fibrous  me  er- 

spersed  smooth  muscle-fibres.     Under  the  ; 
zone  containing  numerous  small  follicles,  i 
mary  Graafian  follicles.    Inside  of  this  zone 
larger  follicles  in  different  stages  of  develoi 
which  these  follicles^  small  and  large,  ai 
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chiefly  nf  siiKMJtii  iiiusele-fif>res  and  coriuectivo  tissue,  arrangeaso 
as  to  form  circles  around  each  follicle.     The  rueduUary  zone  is 

Fig.  12. 


Portion  of  the  ovary  of  a  cat*    EnJ^rBtnl  it!x  times*    (Schrftn.)    1,  ouUt  covering  upiihehu 

linri'nLhj-mattiiL*!  sfiiMc  or  tnirtk'ttl  ^^utistjiuov  :  4,  lilfixl-viiiselj.:  I».  Tiriuirtttu  f<»ll{vk'ii  in  ih»  ir  prinmry 
fitAise,  lyinur  mur  the  KiirftHi' :  t'>,  7,  h,  more  m*1  vaiiettl  f«illleli^,  eml^nL'<1<le«l  nuire  ile^^ply  In  the  stmrrm ; 
9.  ail  a^ini'j^  imiture  follitle,  f*<tntHliiJn^  Ihe  ovum  In  Its  (k*fpest  pnrt,  rnfu^t  ninoU'  from  the  ixirfacc  ; 
IK,  a  folUcli:  fn>m  which  the  ovum  has  aA'chlviitaliy  diBappenre^J  ;  lu,  corpus  lutciim. 

coiiiposed  of  similar  elements,  but  is  much  softer  and  contains 
large  blood-vesseb.    The  largest  veHseLs  are  found  near  the  hilum  ; 

Fio.  13. 


^f^^^rftfii^:  ♦».■«■« 


'■1?'V^ 


'^  ♦nrr^n^jL. ^AlAfV  ^ 


Piirt  of  the  wirac  p^-rtion  of  the  ovnry  of  a  cnt  «»<?n  in  Flp.  12.  Enlftrgt^d  About  twf»ntr'fmir  time*. 
(Srhti'tiK)  1,  thccpUhi'litim  nnd  albiiRluea;  2,  flbmujiaiitl  uiiisi  uliu-  Btroina;  H,  Icm  ahri*u>,  more 
itiii  eiUclitlfitroiaii;  4,  bloo<l'Ve«*€;ls ;  f>.  smiill  itnuLtlau  follicles,  siiiiar^^t  tjonr  the  *«urfHct*;  CJ,  afr^> 
nmre  tlwply  iilaeetl ;  7,  out*  further  develi>pe*l,  showing  the  1nt«»niul  e|tithellumof  tttt*  ftmnf^im 
follieltf,  ihc  diWus  pfttllgeriw.  the  ovum,  v^lth  Iho  f;eniiiTial  vt-Kieki  mul  prrinliml  h;  lie 

fl«^ure  between  the  e|iithclium  t4  the  ovum  and  that  of  the  foljiclo  ;  tlje  folljele  U  t.  y 

stroma  airauged  in  a  cin'le  aud  eomniunlcating  with  timt  of  the  vmseulnr  Bout* ;  m.  n  mi  ,.rj| 

ttlMri\  the  membmua  frrHtmloMa  »how'lii|f  neveral  layers ;  t»,  }iartof  the  liir>r(*!^t  follicle ;  a,  tt>«Qiiinui» 
STmnulf'K'i ;  h.  dl8<;us  pmllgenjs:  r,  ovum  ;  t/,  germinal, vesicle;  r,  gc-miinB]  si»ot* 


I^njrlturlitml  wM^tlnn  throiifrh  ovftry  of  a  womiin  twenty-two  4ft.v«  after  thi*  Itut  mi^mtrunlUm. 

{htn]mAt\  >     Mi/,  mntim'  r.raariuii  fMllii  U  ;  ft).,  i i  iinmiirK'Ht  pf*iiil  of  folllrl»«,  wbun'  tlu-  tupiure 

any  be  cjijiccU^ 

Thp  Hmall  folHclrs.  ineaHiirini^  from  0.02  to  0.08  milliinetre, 
are  the  name  fnirnnry  follir-Io^  foinid  in  the  develnpinental  aj^e. 
but  of   the  enormous  iiuinboi'  comparatively  few  arc  left.     This 
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Fio.  16, 


gradual  diminution  of  o\nsacs  appears  distinctly  in  the  three  cuts 
represented  in  Fig.  14,  which  gives  a  comparative  view  of  the 
ovaries  of  a  new-born  child,  a  girl  four  years  old,  and  a  woman  of 
twenty.  The  large  follicles  are  more  properly  called  Graafian 
follicles,  and  can  be  seen  with  the  naked 
eye  as  vesicles  of  the  size  of  peas  (Figs.  15, 
16).  There  are  from  six  to  twenty  of  them 
in  each  ovary.  The  follicles  do  not  change 
place.  It  is  only  by  their  growth  that 
they  push  the  surrounding  tissue  aside 
and  sink  down  into  the  deeper  parts  of 
the  ovary,  at  the  same  time  that  they 
approach  the  surface.  They  may  attain 
the  size  of  a  large  hickory-nut  or  a  small 
English  walnut.  Finally,  on  the  most 
prominent  point  all  the  tissue  between 
the  follicle  and  the  surface  of  the  ovary 
atrophies,  and  a  slight  force,  be  it  a  con- 
traction of  the  muscular  tissue  encircling  the  follicle  or  an  in- 
creased rush  of  blood  to  the  ovary,  suffices  to  cause  the  rup- 
ture of  the  follicle.    At  the  same  time  the  liciuor  foUiculi  escapes, 


lA>iigitu<1iimI  Fcction  or 
ov»ry  of  a  womiui  <m  the  flrst 
day  of  metistnmtioii,  with  one 
Imwt  follicle  opening  on  the 
Mirfat'e  an«l  other  follicles  in 
dilTertMit  Hta*resi  of  ilcveloi*- 
menl.    iUHMioUI.) 


r 


Fig.  17. 


Ep. 


Mp 


Tfii. 


i.,„,  ..r  u,»H  ,.f  >ouni,  UmrtflrtM  f,»lllcleof  a  pig.  Enlarpc  tu;o  linnansl  tinic<.  (.1.  G.  dark.) 
TlM-  "V.  I.u.  ..o  hon,  oMU.m.v  c^MUUM-tlve  tiH«ue  to  lu teinHvlls  i»  mvu.  1  Iu^  incmhniiux  propria 
f.     ,.1  u.h     I.  .lUMlnw  Ihio  UIW.MM.  Iho  epithelial  cells  (inenibmna  pmnul,»sa.  an.i  the  follicle 

crlU  ;   /  '■  .  Inlrln  i  I'lU 


ciinyin^  with  it  tln^  ovum,  still  surroundeil  by  some  of  the  cells 

of    |i»('    discus    proli^rcMMlS.  ,    ^  r  r    n-    i 

TIh^  wmII  of  tlie  fiillv  developed  Graahan  tolhcle  consists  of 
\s\n  Imvcis.  nvUrd  thvca  externa  and  iheca  intermix  and  inside  of 
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there  is  a  strui'turele^s  niembratie  ealled  memhrana 
propria,  whic^h  apiiears  before  the  two  oilier  layers  have  been 
formed  (Fig.  17). 

After  being  ruptured  the  folliele  c(»llapses,  or  is  sometimes 
filled  with  blood  that  coagulates*     The  structureless  membrane 
,  breaks  in  several  filaees,  ami  the  cavity  h  invaded  by  t!ie  so- 
'ealk*d  lutein-eellH,  which  are  transformed  connective-tissue  cells, 
first  appearing  in  the  theca  interna  (Fig.  18).     A  fine  net-work 
of  eonneetive  ti.ssue  fills  the  cavity  of  the  follicle,  which  becomes 
inearly  as  large  as  before  its  rupture,  but  this  period  of  incre^ise 
jdoes  not  extend  beyond  ten  days.     Near  the  wall  the  cells  lie  in 
ffolds,  but  they  soon  undergo  fatty  degeneration  and  the  connec- 
tive tissue  shrinks.    The  fatty  degeneration  gives  rise  to  a  yellow 

color,  which  has  caused  the 
Fm.  18,  follicle  at  this  stage  to  be 

called   a  corpu.s  tuienm,— 
i.e.,  yellow  body  (Fig,  19). 


Ifp         TAX  r  Th,€,  Ep. 

Follicle  In  iLbnut  the  nilddli!  BtaiEre  of  growth.  ( J>  O. 
ICIiiHtJ  Ep,.  rt>itht;liuni:  M.p.^  tiiemliruDiV  |jroprl«i.; 
[  TkJ^  thw'ii    intertill  with   wcllHlirrorcnitiMi*^!    lutein- 


^m 


Ovary  of   wainaii,  with  coipvia 
diiys  after   the   last   tiienjitfuatioa. 


Gradually  the  fibrous  tissue  is  absorl>od  through  hyaline  de- 
p;eneratii>n,  until  a  very  fine  scar-tissue  is  left,  which  at  last  is  lost 
the  ovarian  stroma.  At  the  end  of  eleven  weeks  the  corpus 
luteum  measures  only  one-twentieth  of  a  cubic  centimetre.  As  a 
rule*  we  find  in  an  ovary  thiee  or  wanv  such  corjjora  lutea  in  dif- 
LTcnt  stages  of  growth  or  retrogression.  Each  such  ])rocess  leads, 
lowever,  to  some  hardening  of  the  ovarian  tissue,  until  in  the 
I  course  of  time  the  outer  [>arts  of  the  stroma  become  so  dense  that 
circulation  stops  in  the  periphery  antl  thus  an  end  is  put  to  the 
leveh>pment  of  new  follicles. 

If  pregnancy  occurs,  no  new  corpora  lutea  are  produced,  but 
kthe  lai<t  one  formed  b^-^r^w  ■  "—'rer  and  remains  longer  visil)le. 
[l  continues  to  grow  i  r  forty  <lays  and  occupies  two- 

thirds  of  the  o^  ntimetres  in  length.     In 

the  centre  of  «  fnund  a  firm  fibrinous, 

white  mass,  w)m  cavity  filled  with  a 

serou**  fluid,     h^^y  rcgnancy  (about  the 

end  of  the  third  n  liminishes  in  size  and 


ImiI4^  «i4Hue  uf  iU  bright-yellow  color.  It  is  still  found  at  the  eX^i 
of  pr«*^imtun\  hut  i^  tlicri  reduced  in  volume  to  half  a  cubic  cen"^^ 
iHftrv      KiuHlly.  it  ilisappears  at  the  end  of  the  first  irinnth  aft -^^ 

Ihv  ditTereuce  as  to  size,  coiKstructinii,  and  persis    ^ 

V ,   -  . ,  xcvix  the  (HU'pus  luteum  of  pregnancy  and  that  of    iner^ 

Mil uHlUm  imwl  U*  borne  in  mind  in  deciding  whether  a  woma^::^ 
U|^ii  whiinv  ti  li^Kiil  autopsy  is  being  performed  was  or  had  re^=^ 
wntiv   Km  pn^tenant   or  not. 

-sO  of  nattire  in  building  up  ho  vohnninoas  a  con^ — ^ 
r,,,„v.'  le  corpuH  luteum  of  pregnancy  is  probably  to  pre^ — i 

Fig.  20, 


^vl|, 


T.-.-:C^;;r 


'   M  *  >.  Ik 


\ 


It  I  '  ^-i-m  f-rnitpTf-n  ii  of  ft  nnmfian  fullir'le  c!pht  milllniettt!^  In 

^.UU  !,  '  1  |*iiU  *>f  <I[>*u.s  iTollgeru>.  whiih,  iiguin,  b  tx  j«rt  of  tbo 


iiMve  a  regular  circulation  in  the  peripheral  portion  of  the  ovary, 
Hf4  common  cicatrization  would  soon  result  in  a  shrinkage  of  the 
ovary  Ihal  after  a  few  years  wtrold  render  impossible  its  further 
fiinelion. 

We  do  ntJt  know  with  certainty  if  the  expulsion  of  an  ovum  is 
cmiiH'cled  with  menstruation  in  women  as  it  is  with  the  rut  in 
animals;  but  it  is  very  likely  tluit  a  follicle  ruptures  imruediately 
bcfijrt^  ihr  menstrua]  How  commences. 

The  expelled  ovum  dws,  as  a  rule,  not  fall  iutt)  the  general 
abdtiminal  cavity,  but  into  a  pouch  of  the  peritoneum  called 
hurm  orarira  formetj  by  the  tube  and  the  mesosalpinx,  which 
HXtend  over  the  ovarv  above  and  behind  like  a  hood,  while  tlie 
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fimbria;  are  stretched  out  like  an  open  hand  under  it  ready  to 
catch  the  ovum.  They  are  fastened  to  the  ovary  by  the  long 
fimbria  ovarica  and  are  split  up  in  many  flaps,  folds,  and  frills, 
all  covered  with  ciliated  epithelium,  which  produces  a  strong 
current  towards  the  interior  of  the  tube.  Thus  the  ovum  either 
falls  right  on  the  mucous  membrane  of  the  tube  or  is  aspired  from 
the  ovarian  pouch  by  the  ciliary  current.  And  even  if  it  falls 
outside  the  pouch  it  can  be  drawn  into  the  tube  by  this  current, 
which  mechanism  has  been  proved  experimentally  by  injecting 
the  eggs  of  ascarids  into  the  upper  part  of  the  abdominal  cavity  of 
a  rabbit.    In  ten  hours  they  were  found  in  the  tubes. 

We  know  also,  from  pathological  conditions  in  women,  that  an 
ovum  can  wander  from  the  ovary  on  one  side  to  the  tube  on  the 
other, — so-called  external  migration  of  the  ovum.  In  opposition  to 
this,  internal  migration  of  the  ovum  means  the  passage  of  the  ovum 
from  one  ovary  through  the  tube  and  uterine  cavity  into  the  op- 
posite tube.  It  is  uncertain  whether  such  a  thing  is  possible  in 
woman;  and  even  in  animals  it  has  only  been  proved  that  an 
ovum  can  migrate  from  one  horn  of  a  bicornute  uterus  to  the 
other. 

The  human  ovum  (Fig.  20)  is  a  little  globular  body,  averaging 
0.2  millimetre  in  diameter,  and  just  visible  with  the  naked  eye. 
The  nearest  cells  of  the  discus  proligerus  form  around  it  a  regular 
double  layer  of  elongated  cells,  the  so-called  corona.  The  ovum 
has  a  membrane  with  radiating  striip,  called  zona  pellucida 
or  vitelline  membrane.  The  interior  is  filled  with  a  semifluid  mass, 
the  vitellus.  This  is  composed  of  a  central  coarsely  granular 
portion,  called  the  deutoplasma,  or  nutritive  yolk,  and  a  clearer 
marginal  part,  called  the  protoplasmal  zone^  or  formative  yolk.  In 
the  latter  lies  the  germinal  vesicle^  in  which  is  found  a  little  round 
body,  the  germinal  spot.  The  last-named  contains  a  few  dark 
granules,  and  sometimes  similar  bodies  are  found  in  the  germinal 
vesicle  outside  of  the  germinal  spot.  The  whole  ovum  is  a  cell,  the 
zona  pellucida  its  membrane,  the  vitellus  its  contents,  the  ger- 
minal vesicle  its  nucleus,  and  the  germinal  spot  its  nucleolus. 


CHAPTER    IV. 

MP:\STRrATION. 

Menstruation,  also  known  as  menses,  catamevin,  menMrunl 
period,  monthly  sickness,  mnnihly  flnir.  rovrses,  or  turns,  is  the  dis- 
charge of  blood  from  the  cavity  of  the  uterus,  rer-urring  at  regular 
intervals. 

This  phenomenon,  peculiar  to  woman  and  some  apes,  is  prob- 
ably due  to  the  erect  position  usually  maintained  by  mankind 


n,  tOmHy.)  Cut  of*n  to  phow  the  swelling  of  the  wholo  rnB»n, 
ruiK',  ,1,  inuixMJs  jiir»mljn»tte  of  tluM'trvix  ;  B  attd  r.  iniiLN]u<«  mein* 
lvltviiiN»;  A  uiuACular  layer;  i;  uterine  opeuiiiit  tf  Uie  Fall«pi«i 


ciirlirr  in  the  hipKer  walks  of  society  tliaii   among  the  lower 

rlHHMe?*,  niul  in  this  country  more  than  a  year  and  a  half  earlier, 

il   \:{A)  years,  insleiul  of  15,5  years  abroail,  whicli  i.s  aseribed  to 

lu*  inllu'enee  nf  nieiitality,  tif  general  nervous  aiul  mental  develop- 

nenl.  ami  uf  Htimuhiling  Hurrunndhi^s.     Climale  seems  ti*  have 


rlHHMe?*,  niUi  ..i  * ,  ^.-.,^.   ,  -  ^^ .,  .«..*^x, 

nl   i:i.^>  years,  inslead  of  15,5  years  abroad,  which  is  ascribed  to 

no  marked  effeel*  It  in  a  fallacy  to  believe  in  the  retarding  in- 
(birnce  of  cold  weather.  Among  tlie  Indians  of  the  subarctic 
Hudson  Uiiy  territory  tlie  first  menstruation  appears  on  an 
HVerag*'  at    12 J\  years. ^ 

It  returns  ill  periods  of  twenty^eight  days,  aiul  bists  generally 
four  days.     The  amount  of  Ijlood  evacuated  varies  much,  but 


» A  incwt   intorenting  sUaly  of  the  time  of  the  oecurrence  of  the  fii^t  men* 
,  itnintinn,  Uy  tlie  inte  Hr  Gw,  RtiRlemam,  m  foimcf  in  Tmm.  Am.  Gyn.  Soc.,  vol, 
Xxvi,  1!M1L  ^ 
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four  or  five  ounces  are  said  to  be  the  average.  It  is  increased  by 
bodily  exercise,  corporeal  work,  and  the  internal  use  of  alcohol 
and  iron.  The  menstrual  blood  differs  from  that  from  other 
sources  by  a  more  or  less  considerable  admixture  of  epithelial 
cells  and  mucus  and  by  a  peculiar  ''heavy''  odor.  It  is  secreted 
by  the  mucous  membrane  of  the  uterus  and  the  tubes,  while  the 
cervix  has  no  part  in  its  production.  Before  the  appearance  of  the 
flow  the  woman  has  a  sensation  of  heaviness  or  pressure  in  the 
lumbar  region,  and  often  her  breath  has  an  unpleasant  and  char- 
acteristic odor  during  the  period. 

If  menstruation  has  been  evolved  from  the  rut  in  mammalia, 
it  has  changed  much  in  character.  While  female  animals  admit 
the  male  only  during  the  period  of  heat,  woman  not  only  has  an 
aversion  for  sexual  intercourse  during  menstruation,  but  the  act 
performed  during  the  catamenial  period  exposes  both  sexes  to 
disease.  As  a  rule,  menstruation  ceases  during  pregnancy  and 
lactation,  but  exceptions  to  these  rules,  especially  the  latter,  are 
by  no  means  rare. 

The  anatomical  base  of  menstruation  is  a  regularly  recur- 
rent development  of  the  endometrium  (Fig.  21).  About  a  week 
before  the  menstrual  flow  sets  in,  the  mucous  membrane  of  the 
uterus  begins  to  swell,  so  that  its  thickness  increases  from  one- 
eighth  of  an  inch  to  one-quarter  of  an  inch  in  the  middle  of  the 
side  walls  and  the  fundus,  from  which  points  it  tapers  towards 
the  three  openings  leading  to  the  tubes  and  the  cervix.  In  con- 
sequence of  the  disproportion  between  it  and  the  surrounding 
muscular  coat,  its  surface  becomes  wavy.  The  arteries  become 
much  enlarged  and  form  spiral  windings.  Under  the  epithelium 
the  capillaries  become  so  much  enlarged  that  they  form  a  plexus 
discernible  with  the  naked  eye.  On  the  other  hand,  the  mucous 
membrane  contains  only  few  and  small  veins.  The  utricular 
glands  become  much  wider  and  longer,  forming  spiral  or  zigzag 
tubes.  The  interglandular  connective  tissue  is  filled  with  num- 
berless small  round  cells,  like  lymph-corpuscles,  and  giant  cells 
containing  many  nuclei.  Those  corpuscular  elements  are  found 
in  much  smaller  number  during  the  intermenstrual  period, 
and  are  formed  from  granules  in  the  threads  of  connective  tissue 
making  up  the  bulk  of  the  mucous  membrane  or  by  scission  of 
one  cell  into  two  (Fig.  22). 

Before  the  menstrual  period  the  l)lo()d-i)ressure  in  the  arteries 
of  the  whole  body  is  increased.  Microscopists  do  not  yet  a^rec*  on 
the  question  whether  an  actual  rupture  of  the  blood-vessels  and 
the  epithelium  takes  place,  or  the  l)l()od  ooz(\s  out  tlirou<^li  the 
intact  wall  of  the  capillaries  and  the  epithelium  by  diapedesis; 
but  the  former  seems  nuich  more  likely,  even  after  it  has  been 
proved  that  the  whole  epithelium  is  not  thrown  olT.  as  was 
formerly  taught.  There  are  extravasations  into  the  tissiie  of 
the  mucous   membrane,  which    in    some  places  lift   Ww,  epithe- 
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liuin  and  cause  it  to  rupture,  giviug  escape  to  the  blood.  The 
utricnhir  glands  shed  the  epithelium  in  the  portion  situated 
nearest  to  the  free  surface.  Tlie  flow  lasts  four  or  five  days,  and 
then  the  work  of  repair  and  retrogression  begins,  whicli  takes 
oidy  al>out  four  days  for  its  accomplishment,  so  tliat  the  whole 
process  from  beginning  to  end  rcfjuires  about  fifteen  days,  or 
fully  one-half  of  tlie  time  elapsing  between  the  begin oing  of  one 
menstruation  and  the  ctunmencenieiit   of  the  next.     The  swelU 


Fig.  22. 


iriktr«it>k 


Ihiiiru't  ■^l  tiirue  uiuixsaua  umcs,     iJi>jvt>>roiir.) 


L  i^^m;mlc*  to  c^dtl^l 


Ih^  HubNidi^s;  Ihe  utricular  glands  become  shorter,  narrower, 
Hiid  fvhrdghier,  and  are  again  covered  with  epithelium  in  their 
lull  e\leiiL  The  capillary  net  shrinks,  the  small  wounds  heal, 
mul  moNt  of  the  lym|)h-Uke  bodies  disappear. 

'|"lu»  luMcoUH  membrane  of  tlie  tubes  participates  in  the  pro- 
ei^Mii  of  mtMD^truahnn.  It  swells  and  secretes  a  thin  bloody  fluid 
l^iMitnit^lt^U  bhiod-ctirpuscles  and  epithelial  cells. 

An  itllU^d  alMJve,  authors  *liffer  in  regard  to  the  connection 
btilWiHMi  mt»UHtrvuilion  and  ovulation;  but  even  if  the  exact 
moiuoMl  of  the  expulsion  of  the  ovum  in  woman  is  unknown,  and 
|(  In  not  provi^d  whelhi'r  it  precedes,  accompanies,  or  follows 
men«tnmilun»  numerous  autopsies  and  laparotomies  have  shown 
thai   llvow  i*  tt  e*irre«pomlence  between  the  time  elapsed  since 


ginning  of  the  last  nieiistriiation  and  the  degree  of  develop- 
iiit:*iit  of  the  largest  cor|iU.s  luteiiin.  That  there  in  some  eoniiee- 
tioti  between  nieiistruation  and  ovulatinn  18  also  eorroi)orated 
by  the  clinical  fact  that  abortive  uva  have  never  been  found 
corresponding  in  development  to  the  period  between  the  last 
enstruation  ami  the  day  the  next  was  due. 

The  cause  of  menstrual  it>n  is  still  unknown.  Si  ore  it  returns 
ill  regular  intervals,  there  can  hardly  be  any  doulit  tliat  it  is 
^.re^lated  by  some  centre  in  the  central  nervous  organs.  We 
^■Hiuy  surmise  that  the  growth  of  ihe  Graafian  follicle  exercises 
^m^  pressure  on  the  ends  of  the  ovarian  nerves  whicli  is  transmitted 
^Pto  that  centre,  and  that  this  sends  out  an  ini])ulse  resuUing  in 
the?  development    of    the    uterine    inurous    mendiraiie    and    the 

k'  fi^ipture  of  vessels.  It  is  prfibably  the  same  increasetl  blood- 
pressure  that  causes  the  ru])ture  of  a  ripe  Graafian  follicle  in 
the  ovary  and  of  the  capillaries  in  tlie  mucous  membrane  of  the 
**tenm. 

In  some  of  his  patients  the  writer  has  noticed  a  regular 
*lt4?rnfttion  between  the  two  ovaries,  one  beeondng  swollen  at 
^hp  time  of  menstruation  and  tlie  next  month  the  other,  ami  so 
forth,  but  it  is  not  known  if  such  a  regular  alternation  is  found 
^^  healthy  women.  The  fact  is,  however,  that  we,  as  a  rule, 
find  only  one  fully  developed  or  ruptured  follicle  corresponding 
to  a  menstruation. 

The   supposititm    that    the   impulse   starts   frrun   the   ovaries 
ileorroboraled  by  the  fact  that  when  we  tie  the  peilicle  of  the 
(wrtry  and  remove  it   the  patient  nearly  always  has  a  Ijloody 
dimrharge  from   the  uterus,  and  by   the  other  fact  that  in  the 
vast   niaj<»rity  of  cases  the  removal  of  both  ovaries  leads  to  a 
|>remature    menopause.      According   to   A,   W.  Johitstm^c,    men- 
struation is  a  physiological  necessity  in  women  ami  erect  aidnials, 
because  there  are  not  lymphatic  vessels  enough  to  carry  off  the 
enormous    surplus    of    lymjih-corpuscles    produced    during    the 
preparation  of  the  womb  for  the  [>ossiI)le  event  of  conce])tion. 
n   it5   swollen    condition    tlie    mucous   mendji'ane  of  the  uterus 
tailed    decidua    menstrualis^    in    contradistinction    to    decidua 
'anditads,  the  same  mend^rane  during  pregnaiu'v. 
Hefore  leaving  tlie  suljject  of  menstruation,  we  shall  aild  that 
i  is  not  ft>und  invariably:    wonu*n  enjoying  perfect  health  may 
through  life  without  menstruating,  and  they  may  even  give 
irth   in  children,     diildbirlh   may  also  occur  years  after  tlie 
onthly  flow  has  stopped.  — the  so-called  menopause.    In  diseased 
ditions   the  noti-appearance  of   tlie   menstrual   flow  is  quite 
mmon,— ^o-called  // mitiorrham. 

Aveling  has  aptly  called  the  growth  of  the  menstrual  decidua 
idaiion   and    its   retrogressive   stage   denidaiion,   a   nest    being 
nilt   for  the  reception  and   protection  of  the  fertilized  ovum, 
nd  destroyed  if  none  appears. 
2 
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CHAPTER    V 


t'OPlLATlON. 


CoPi'LATiox  is  the  act  of  union  of  tlie  male  and  female  genitals 
On  the  part  of  the  male  it  is  depcnilent  on  erection.     In   the 
woman  also  an  ereetion  lakes  j>Iace  under  normal  circumstances 
the  clitoris  becoming  enlarged  and  curved   against  the  dorsuio 
penis,   the  vestil)ulo-Yagiiial   bulb  entering  into  a  state  of   tur— 
gescence,  and  the  inner  genitals  hec^)ming  the  seat  of  a  stasii= 


Fig.  23. 
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The  Toselsor  11m  t^oa  t^nd  internal  gtniiiak  lit  th«lr  relatfon  k>  th«  supertkdAl  taiMeol 
■truetiif«s.  \  Roujgvt)  Tbe  t»|icciiiien  U  seen  fmtn  U*hiiiil.  Vnaeyl^r  igrsteiii :  ^r.  Ti^iud  pie 
JHX  cerrkml  iJexw;  Pt;  oierine  plexus;  U,  helioiae  *rt«fks  <il  th^  fandiit  uteri;  h,  hell 
ttrteri«»ol  liattv ol  OTATY.  Mi»cular  sjvtem :  IF,  fiMertioii of  the  muade-tMUMlles  of  like  va 
fiatliepubet:  %"%  bModlesof  th«  ssme  mu.%cul«r  ni*t  dtmUxs  rniot  ttM  Tmk»ot  the  tacso-UiAc 
Aitlcvttedoa;  rs,  uterine  moscIe-buridM  wliich»««tntmty  ll»«  |irvcedititftii4  constitute  lo  ancAl 
extent  the  posterior  l*rer  of  tlii»  broad  Iq^utetit;  CR^  Twu^%;i9rinit  or  mcn^mterfae  UcttBient' 
LL  ii^uinal.  or  paMc^  lound  llnniaient,  spcettditi^  orer  the  whole  ftntertor  sufter«  of  tbe  tUenis* 
a  rat»rulttr  bundka  cooluc  ftam  the  ovarian  liiraBM^nt  Ufh,  upveadioir  And  tnterUciiv  with  hi 
the  boMk*  cnmins  ff«iii  thm  raperior.  or  Itnalmr.  nHind  llieamtoi  itS^,  in  th*^  Inieriorof  the 
ovary » and  bcttmd  ia  the  »I»  ns|ieffllkMii«.  brthwe  they  m«  I— rrttd  mi  the  tul^  aikI  tlhe  flaiti 
o*.  bumtka  Aartifv  fhiin  the  wirarr.  wHt^h  U3««4h«r  with  oiheia  cimtim  difettii-  inm  i 
nNitxl  lijfameut  form  the  ttntwia  t>rarka. 

of  blood  in  consequence  of  the  intimate  eoniiectinn  between  the 
round  ligament  and  the  platysma  of  the  broatl  lignmeni  with 
the  superior,  or  lumbar,  round  ligament,  which  •ccompanies  and 
enve!oj>5  the  ovarian  vesseb  (Fig*  23)*  But,  whereas  erection  is  a 
cmdiiio  nne  qua  non  in  nmn.  it  is  not  so  in  woman.  Copulation 
mav  take  place  even  while  she  is  uneooaeiaus  and  entirely  relaxed. 
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The  vagina  is  the  organ  destiiiod  l)y  nature  to  receive  and 
form  a  '^sheath''  around  the  male  organ,  as  a  scabbard  encnm- 
-<se,s  a  sword*  the  Latin  word  having  thi^  meaning.     It  is  not 
ipiTfiuous^    as  it  may  .seem  to  some^  to  dwell  on  this  poiiU. 
le    writer   has    repeatedly    examined    women    who,    although 
hey  liad   been    married   for  years   to  apparently   strung   men, 
iresenied  untorn,  tirinly  re^^isting  hymens.     Sometimes,  but   not 
always,  this  condition  is  explained   by  an  abnormal  l^ixity  of 
the  urethra,  so  thai  tin*  examining  finger  of  the  gyuiecohjgist  or 
the  male  organ  during  copuLation  finds  less  resistance  there  than 
at  the  entrance  of  the  vagina,  the  result  of  which  is  that  copula- 
tion takes  place  in   the   urethra 
and    the    bladder    without     the  Fig.  25. 

parties  knowing  their  mistake. 

Fir,.   24. 


I  vf\U\  linear  openlnif,    <'T&rt!leiJ.> 


Annular  hytncti.     (Tiirdleu.) 


The  hymen  normally  has  different  shapes.    The  most  common, 

Bcially  in  childhooil,  is  that  of  a  strip  of  mucous  mendirane 

-t\i  so  as  to  form  two  lateral  halves,  touching  each  other  in  a 

■•straight  middle  line  (Fig.  24).     In  other  cases  it   forms  a  ring 

^'itii  a  round  opening,- — annuhir  hymen   (Fig,  25).     In  others, 

^gain,  it  has  the  shape  of  a  crescent  (Fig.  25)*    Often  the  iKjrder 

indented  (Fig.  27). 

The  hymeneal  opening  being  much  smaller  than  the  part 
18  destined  to  admit,  at  the  first  comph*te  coptdaHon  tlie  hymen 
torn  in  one  or  more  |)laces.  forming  two  or  more  Bai»s  (Fig.  2S). 
^his  laceration  is  accompanied  by  considerable  pain  anil  some 
'^m  of  blood,  which  may  acquire  the  character  of  a  hemorrhage 
*ul  call  for  surgical  interference.  To  order  to  facilitate  intrtv- 
^issirm  and  save  the  virgin  unnecessary  pain,  if  is  well  to  lubricate 
bo  male  organ  with  white  vaseline.  From  a  diagnostic  stand- 
iint  it  tfhould  be  remernbered  that  a  careless  gynaecological 
Examination  may  have  on  the  hymen  an  effect  similar  to  that 
>f  copulation. 
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Many  young  married  couplen  do  themselves  a  great  deal 
of  hariri  by  over-indulgence  in  sexual  gratification.  Even  iu 
CiWOH  where  there  was  no  element  of  infeetion^  the  writer  ha^^ 

seen  serious  inflanunafion  of  the 
^^*^'  *'^'  vagina,  uternSp  tul>e8,  and  ovaries 

follow   sueh    conduct.      For    the 
jM  .  pure  girl  the  approach  of  man  is 

J&   \  iminful,  accompanied  by  wounds, 

^f^^l  ^^1*1  the  emotional  shock  is  enor- 

W^BKm\\  mous.     She  ought,  therefore,  to 

■  |K^Pf    1  be  treated  with  the  greatest  care 

1  ^,  and  he  spared  all  brutality, 

'^.  Friction    between    the    male 

and  female  copulative  organs 
nornuilly  emis  in  orgasm,  the 
acme  of  nervous  excitement, 
which  seems  to  be  weaker  in 
woman  than  in  man,  and  is  totally 
absent  in  many  women,  wlio 
nevertheless  may  conceive  and 
bear  children.  The  orgasm  is 
ttceompanied  by  the  ejaculation  of  the  semen  in  man  and  of  a 
imii'ouH  lluid  in  woman.  If  orgasm  is  weaker  in  woman  than 
In    man.    it    also    weakens   her    much   less  than  it  does  Id  in,  a 


t^ffwcH'tit  »hiirc*1  hjrmen. 
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in  t'fiHily  r\[>lained  by  tln^  different  <'omposition 
1 1  ejected  and  the  profound  shock  sustained  by 
vtn*^  HYJ^lem  in  the  male. 
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It  is  not  quite  certain  whether  part  of  the  semen  ejaculated 
enters  the  womb  directly  during  the  act  of  copulation.  The 
round  Uganjents  are  so  disposed  that  they  may  adapt  the  cer- 
vical I'ttnal  to  the  male  meatus  urinarius,  forming  a  |»roU) ligation 
uf  the  male  urethra,  and  several  observers  have  seen  the  cervix 
open  wide  during  orgasm  aeeitflentally  brought  on  by  a  gynseco- 
\opm\  examination.  In  this  way  suction  might  be  exercised 
by  the  uterus  itself,  and  the  semen  would  be  drawn  into  its 
interior,  besides  being  injected  by  contracti<m  of  the  perineal 
muscles  in  the  male.  But  this  is  probably  tpiite  exceptional, 
and  under  ordinary  circumstances  the  8j)eniiatozoids  doubtless 
j  enter  the  uterus  by  their  own  movements,  which  are  very  lively 
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Uufitnrcfl  hrraen. 

■erful  aiul  all  go  in  one  chief  direction,  as  if  seeking  a 
I>rpde^tined  goal.  They  consist  in  wavy  lateral  Hrxions  and  ex- 
h«nsi(ms  of  the  tail.  The  sperm  at  ozoicls  progress  fi'om  2  to  3 
millimetres  in  a  minute.  At  this  rate  they  would  reach  tlie 
fimbria*  in  from  1  to  2  licmrs.  In  the  rabbit  they  have  been  found 
on  the  find>ri;e  2?  hours  after  copulation,  and  in  a  W(»nmn  who 
Jied  during  tlie  act  they  were  found  in  the  tubes  from  14  to  Ifj 
r»   later. 

That  the  part  the  uterus  phiys  in  c(Uiception  cannot  he  a 
Ycry  Active  or  essential  one  appears  from  the  cases  in  which 
pr  V  occurred  in  spite  of   the   most   unfavorable  circum- 

ft:  See  p.  24)* 
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CHAPTER    VI. 


FKCUNDATION. 


Fig.  29. 


Fecundation,    fertilization,    conception,    or    impregnation 
consists  in  the  union  of  the  two  generative  elements,  the  sper- 
matozoid  and  the  ovum,  by  which  in  the  latter  begins  the  for- 
mation of  a  new  individual. 

The  spermatozoids  are  formed  by  scission  and  further  de- 
velopment of  the  epithelial  cells  of  the  seminal  canals  of  the 
testicles,  each  cell  producing  a  whole  bundle  of  spermatozoids. 
In  shape  they  much  resemble  a  tadpole.  They  are  composed 
of  an  oval,  somewhat  pointed  head,  a  short  mid- 
dle piece,  and  a  long,  thin  tail,  with  a  still  finer 
end-piece  (Fig.  29).  The  total  length  is  about 
0.04  millimetre,  or  one-fifth  the  diameter  of  the 
ovum.  Spermatozoids,  as  a  rule,  appear  in  boys 
at  the  age  of  fifteen  or  sixteen  years,  and  are 
constantly  reproduced.  While  woman's  fruitful 
period  ceases  comparatively  soon,  there  are 
numerous  examples  of  men  being  capable  of  pro- 
creation when  between  seventy  and  eighty  years 
old,  and  perhaps  the  faculty  is  normally  preserved 
till  the  end  of  life.  In  the  adult  one  or  two 
fluidrachms  of  semen  are  ejaculated,  each  drop 
of  which  contains  myriads  of  spermatozoids. 

Prol)ably  the  two  elements,  as  a  rule,  meet 
each  other  in  the  Fallopian  tube,  although  the 
well-authenticated  cases  of  ovarian  pregnancv 
prove  that  the  human  ovum  may  be  fertilized 
while  it  is  still  embedtled  in  the  ovary;  and  in 
mammalia  the  spermatozoids  are  found  on  it  with- 
in twenty-four  hours  after  coition,  showing  how 
rapidly  they  pass  through  the  uterus  and  tube,  although  the  direc- 
tion in  which  the  cilia  of  the  mucous  membrane  of  these  organs 
move  is  opposed  to  the  penetration  of  the  spermatozoids  and  all 
in  favor  of  the  transport  of  the  ovum  to  and  through  the  uterus. 
We  know  that  a  sin^^le  coition  at  any  time  may  result  in  the 
impregnation  of  a  woman,  but  experience  has  shown  that  the  like- 
lihood of  such  an  event  is  much  greater  shortly  before  or  shortly 
after  menstruation  than  midway  between  the  end  of  one  and  the 
beginning  of  the  next  period.  Of  the  two  terms  that  preceding 
the  menstrual  flow  seems,  again,  to  offer  the  best  chance  for 
impregnation.  In  the  young  embryo  the  development  takes 
place  with  such  rapidity  that  an  interval  of  three  weeks  makes 
an  enormous  difference  in  the  condition  of  the  organs.  In  this 
way  it  was  found  that  three-fourths  of  the  young  embrvos  cor- 


Human  8|>erma- 
tozoids.  (Retzius.) 
A  frfMit  view  of  a 
8permaU>w>i<i :  JH, 
gide  view  ;  h,  bead  : 
m,  middle  piece  ;  t, 
tail ;  e,  end  piece. 


The  fact  that  a  woman  may  be  impregnated  at  any  time, 
however,  does  not  prove  that  an  ovum  is  detached  in  ttie  same 
inorueat,  for  both  ova  anti  sperm  at  ozoids  may  he  preserved 
for  Borae  time  in  fruitful  condition  in  the  genital  canaL     The 
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human  ovum  has  been  found  in  the  ulnriiie  part  of  the  tube,  on 
the  fourth  day  of  menstruation,  and  in  another  case  one  and  a 
f|iiarter  inches  above  the  internal  o?s.     How  long  it  staj's  in  the 
oterus  and  ]>re8erves  it.s  ea|>ability   of   beccuning   fecundated    is 
unknown.     In  aninials  the  ovum  Uxses  tliis  faculty  wlien  it   has^ 
Mt  tlie  upper  part  of  the  tube.    It  seems,  therefore,  very  iuiprob- 
able   that  in   woman  it  should  preserve  this  power  for    weeks^ 
after  it  has  left  the  ovary,  wherea.s  no  fact  is  known  that  would 
'?onfliet  with  the  suj)positi(»n  that  the  human  s|jermati»zoids  keep 
their  vitaUty  for  weeks  in  tlie  fohls  of  the  ampulla,  and    such 
possilnhty  is  absolutely  proved  to  exist  in  animals.     Living  sper- 
matozoids  have  repeatedly  been  found  in  the  tubes  of  women. 


¥w.  36. 


Fig 


End  of  fii^t  fission. 


Two  lilji*tf>roei*«,  one  In  n  wtate  of  mitosti,* 
pretmniiff  fnr  set't^ud  Be^inontation, 


The  penetrative  power  of  tlie  spermatozoids  is  proved  by 
impregnation  occurring  under  tlie  most  difficult  circumstances, 
which  wonld  seem  to  be  an  al)scilute  barrier  to  it.  Thus  it  has 
taken  place  in  eases  tif  atresia  of  the  vagina  where  the  opening 
in  the  sej>tum  closing  the  t*anal  was  so  minute  that  it  eould  be 
seen  only  during  menstruation.  A  woman  in  whom  the  uterus 
had  been  extirpated  had  abdominal  pregnancy  bnmght 
alnait  by  the  entrance  of  the  spermatozoids  through  a  narrow 
fistulous  tract  left  after  the  operatinn.  In  another  the  vagina 
had  been  closed  Ijy  colpokleisis,  one  tulve  was  embedded  in  an 
ini[ienetrable  mass  of  adhesions,  and  the  other  was  ligated  with 
silk,  and  still  she  gave  birth  to  a  living  child.  Here  the  sj>erma- 
tozoids  must  have  gone  through  the  urethra,  the  bladder  and  a 
fistula  whieh  existed  between  this  ami  the  uterus. 

How  the  union  of  the  male  and  female  germs  takes  place  in 
woman  is  not  known.  Init  there  is  every  reason  to  heUeve  tliat  the 
process  is  essentially  the  same  as  that  ol>served  directly  with  the 
microscope  in  animals.  Figs.  30-37  illustrate  tlie  changes  in  the 
ovum  of  a  mouse  (Sohotta).  Only  one  spernmtozoid  penetrates 
the  ovum.  It  perforates  the  «ona  pellucida,  enters  the  vitellus, 
and  throws  off  its  tail  (Fig,  30),  Ere  this  a  karyokinetie  process 
has   taken   place  in    the    germinal  vesicle,  a  part  of   the  stain- 
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able  mass  having  arranged  itself   into   the  ^hape  of  a   ball   of 
cord,  forming   two    polar  b(fdiei<,  or  direct ing  globules,  or  exlru- 
Hon  gltjbules  (in  the  mouwe  only  one),  and  being  |Mished  towards 
fJit*  jiurface  of  the  ovum,     Tliat  |>ortion  of  the  stainable   mass 
which    is   not   used   for   the  format  ion   of   tlie   polar    l>otIie8  be- 
comes the  female  pronurleiis  (Fig.  31),  while  the  head  of  the  sper- 
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fli»t  ittAfTcs  of  fH^fTTUcntAtioTi  of  iH©  ovum  of  a  mbbtL     (AlJcii  Tlionunn,  nftcr  KdwRrd  van 
4i*t—  '        '  '  I-''  men?*;  b,  tiUiire  nf  fniir  blMLStnTiK'rf*  ;  r.  eight  Must  oim'Tf*,  t  lie  LM-tninerus 


^^^ — ,  rocfc* ;  d  mid  f,  mn  t'^wllni?  jimifi'*  of  iJeirmciitrttfoii^  showing  the  muru 

^^JJd*'  ,        I       >  rea  iLnd  thf*  rTK'I'MiurL' of  the  eittorncn.'^  Uy  them. 

•>iato2oid  8W*ells  and   beeomes  ttie  male  pronurleiis.     Both  these 

I>ronucIei  increase  eonsiderahly  in  stainable  nnitter  and  approach 

^»ch  other  (Figs.  32,  33)  nntil   they   bleml,  forming  one   body, 

the  nurleuH  of  sefffnentfidon  (Fig,  34).     By  mitosis  this  st-fiarates 

Into    two,   aronnd   which    t!te   vitellus  forms  two   masses  called 

htajiiomerefi,  the  direction  of  ihe  tission  l>eing  determined  by  the 

t)o«iition  of  the  directing  liodies.     In  tlie  same  way  each  of  the 

lw*»  hlastomeres  is  8e|>arated  by  nnt(»sis  into  two  segments,  so  as 

to  ffjriii  four  in  alb     By  eoiitiiuied  division  the  nuinheris  repeat- 

Cilly  doubled,  and  the  glotiules  gradually  take  the  ap[>earanc*e  of 

true  cells»  the  wh<4e  process  being  a  very  rapid  one.    In  rubl*its  .vn/- 

mrnfatum,  which  is  the  technical  term  designating  t!)e  breaking  ufi 

of  tlie  vitelbis  into  parts  or  segments.  Ix^gins  two  hcmrs  after  tht^ 

union  '>f  the  male  and  the  female  |>ronuclens  ami  is  acc<mi|i!ished 

within  from  ?»eventy  to  seventy-five  hours,  by  which  time  the  ova 

have  paivsed  through  the  tube  and  entered  the  uterine  cavity, 

F^>om  the  very  beginning  a  difTereru'c  is  noticed  between  the 
ipj^er  atnl  the  lower  segment,  the  former,  the  ertomerr,  I^eing 
iaf;;er  tlian  the  latter,  the  endomere  (Fig.  3S).  When  the  third 
stage,  where  there  are  eight  spheroids,  is  reached,  the  lower  four 
form  a  round  mass  and  the  u[iper  show  a  tendency  to  surround 
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them.  A  difference  in  the  rate  of  divisiiui  brrfrrnes  apparent,  tlie 
upper  set  multiplying  faster  tluin  tlie  Ituver.  At  the  same  time  the 
upper  spheroids  ^huw  more  ami  more  tendency  to  spreail  over 
the  lower  set,  until  finally,  in  the  tenth  stage,  they  enclose  them 
completely.    There  are  ninety-six  segments  in  all,  of  which  sixty- 
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Pwtlon  of  thf»  onim  nf  »  mbWt during'  the  later utagus  of  »?^tnctitatioii.  fhnwlng  the  formntioil J 
of  tlii^  bliMtUMtt^niiU!  vt5«it-lLV    (IviwttM  van  Beu^deii.)    «,  t'nolcieurt*  ♦>!  i^numn'rv's  hy  etitoinerei^l 
exi'v|il  Jii  oiR'  i*l«»l  ;  K  umrc  n*1vHin'i«*i  Ptapr,  in  whlrh  Muid  w  iHj^^iniiiit^  t> » utviuuuliLti.*  tx*»tw(«4*]i  the 
Ullldlilien'M  Hiul  tMtctmt'rf>s  :  r.  lliiid  htia  iiuTi'UkM'd  mm  fi.  u  liirv^  i^r^w*'  spKvmtiniijthcm,  txcept  in  one 
|illC«:  <it  b\mio*\KTtiilc  vesicle ;  «/»♦  zoni*  i^glluclda;  ei-K  ectodermk-  cells  ;  tut,  eiiiodermte  telJa. 

fijur  are  thuse  of  the  surface,  the  ectoderm,  and  thirty-two  those 
of  the  interior,  tlie  eniodtrm  (Fig.  39).  Tlie  whole  mass  is  called 
morula,  on  account  of  its  likeness  to  a  mulberry.  Next,  a  serous 
Ihiid  begins  to  accuimdate  between  the  endomerc^s  and  ectomeres. 
exrept  in  one  jmrt,  where  tliey  remain  in  contact.  The  Imllow  in 
wliich  this  fluid  is  fouml  is  tlesignated  the  stymetitulvni  earily^  Thus 
the  ovum,  which  is  only  slightly  increased  in  size,  is  transformed 
to  a  vesicle,  to  which  is  given  the  name  hlastoderfnic  reticle  and 
consisting  chiefly  nf  a  single  layer  of  cells  and  in  stune  aidmals 
the  zona  pellucida.  The  |>ortinn  where  the  entomeres  form  a 
heap  on  the  inside  of  the  blastodermic  vesich.^  is  called  macfda  em- 
bryonahs,  Ike  embryonic  spot,  liecause  it  appears  darker  than  the 
restof  the  blastodermic  vesicle,  or  the  germinal  disk,  because  from 
it  the  embryo  is  formed,  while  the  single  layer  of  cells  forming  the 
wall  of  the"  vesicle  is  often  spoken  of  as  the  prim itire  chorion. 
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TRANSPORTATION-  AND  KXrBKDDlNn  HF  THE  OVUM.      DKCIUUA, 

Thk  fertilized  luimaii  ovum  has  never  been  found  tm  Its  |»a&- 
ttge  frniii  tlie  Oraafiiiii  folliele  tti  tlie  uterus.  Nor  do  we  know 
how  long  the  transfer  takes.  The  youngest  fertilized  ova 
known  must,  according  to  their  degree  of  devehipment  and  ana- 
logy from  animals,  be  referred  to  the  end  of  the  first  or  tlie  be- 
ginning of  the  second  week  (ova  of  Peters  an<j  Merttens).  One 
«tippoj*ed  to  be  twelve  or  tlnrteen  days  old  (tivuni  of  Reiehert) 
wtks  already  totally  end>edded  in  the  nmeons  niernl^rane  of  the 
uti»nis. 

ft  take.s  the  fertilissed  ovum  of  woman  probably  alMiut  a  week 
lo  cover  the  distanc^e  from  tlu^  ovary  to  the  uterus.  Its  j>resen(^e 
act8  as  a  powerful  stimulus  on  tlie  latter,  es]>eeially  on  the  uterine 
mucous  membrane.  This  l)ecomes  mu<  h  thieker,  even  lialf  an 
in  eh  in  depth,  and  is  calletl  the  decuhta  of  pTegn(inr}j,  in  eontra- 
Ji*irnielion  to  that  due  to  a  similar  ])roeess  wliirh  takrs  phiee  on  a 
timaUer  seale  at  every  menstrua!  peril >d  and  is  railed  the  men- 
drual  deeidua.  The  inerc»ase  in  the  volume  is  due  to  tlie  t^rowth 
of  eonnertive  tispsue,  and  enlargement  of  the  blood-  and  lymph- 
vessels  and  the  utrieular  glands,  A  perpendieular  section  of  the 
deei<lua  of  pre^fuiru'V  (Fig.  40)  sliows  tliree  layers.  Near  the 
surface  is  a  compact  tnifcr,  in  whirl*  the  glands  have  nearly  pre- 
nerved  the  course  they  follow  outside  of  (rregrumey  and  in  which 
are  ^een  greatly  enlarged  veins;  outside  of  that  a  very  loose  layer 
formed  chiefly  l)y  the  much  widened  and  elongated  glands,  the 
coarse  of  which  has  become  zigzag  and  irregular, ^the  ampullar, 
or  ftpongy,  layer;  and,  finally »  a  somewhat  firmer  layer,  contain- 
ing the  deepest  parts  of  the  glamls, — the  basic  Ifn/er. 

The  arteries  are  spiral-shaped.  The  surfaces  of  the  anterior 
and  the  posterior  wall  of  the  utt*rns  show  furi-ows  and  prcjtuber- 
ancei$»  which  give  it  a  |>uckeretl  ap[)earanee  (Fig.  41),  Tlie  mi- 
€ro#*cope  reveals  the  presence  of  peculiar  large  cells  ^\ith  a  large 
nucleus,— the  so-called  deriihuft  cells,  which  are  clmnged  and 
enlarged  connertive-tissue  cells. 

What  relations  arc  lliere  between  the  nu^nstrnal  deeidua  and 
that  of  pregnancy?  Since  we  cannot  kill  women,  as  we  tio  rabbits, 
at  various  stages  aft^er  impregruition,  this  will  probably  always 
n^main  a  secret,  ami  we  can  oidy  draw  on  our  imagination  and 
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reuaojiirig  to  till  out  the  gaps  in  our  actual  knowledge.  When 
we  lake  into  rotKsideratitjn  the  great  likeness  between  the  two 
ih»ri(i!ur  tnie  I'eing,  as  it  were,  a  pocket  edition  and  the  other  an 
edifion  dc  Inxr  of  the  same  work — it  seems  higlily  j)rohabIe  that 
Hn*  Hut'  is  a  development  of  the  otlier*     Renieml>ering  t!ie  elinieal  ■ 

fact  that  pregnancy  is   most  apt  to  ■ 
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occur  shortly  before  menstruation^ 
we  can  imagine  that  the  fertilized 
ovum  is  de|)osited  on  the  well-pre- 
pared mucous  membrane,  such  as 
this  is  before  every  menstruation, 
and  that  then  the  process  takes  on 
larger  proportions  until  the  decidua 


Fig,  41. 
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I  iii  ihermoro.  lu«NiMuch  as 

tlie    \w\\     Wn\    peliMtl    fur 

fet'tlh'    eM|)nliUiou    \^    that 

Nhoilly  ^\lWv  {\w  n^K>«ation 

or   men*«(riMMloh,   we   may 

fin|»|ioNr  tluit  the  eoiMlllii»n 

nl  the  niUroMw  membrane. 

allhouMih      h^M     (avorable 

than  befure  (lie  miMii^trtiHl  flow  oc<'urred,  in  its  swollen  and  siic- 

rulrut    cimditloh   n\\\\   offers  a   ctnnparatively  good   soil   for  the 

deve|o|onehl  t»f  ihe  fertiHued  ovuiiu    If,  hnally,  we  bear  in  mind 

tlie  faet    I  hut    mid\>ay  l»elw<Mni   two  oienstruations  is  the  time 

in  \\\w\\  pregntuu*)*  \^  least   likely  to  occur^  it  is  probable  that 

Ihe  fertiH^,ed  ovum,  n\»t  tinding  a  propitious  soil,  is  destroyed  and 


rterua    viiih    r^ccidUA    in  bcf^lnTilni^  prefrn&Dcy, 
tifflcxA!  tt  dwldua  vera. 
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lost.  Ill  those  ca^es  in  which  only  one  coition  has  taken  place 
anil  pregnancy  has  developed,  although  the  event  occurred  at  a 
prind  far  from  the  preceding  and  the  following  menstruation, 
we  may  suppose  that  there  was  no  Graafian  follicle  ripe  at  the 
time  of  intercourse,  that  rupture  occurred  later,  and  that 
the  sper mat 0201  ds  remained  alive  in  the  Fallopian  tube  until 
AD  ovutn  came  and  was  fecundated  by  tlie  union  with  one  of 
them. 

However  this  may  be,  when  pregnancy  begins,  the  fertilized 
ovum  is,  as  a  rule*  arrested  near  the  internal  opening  of  one  of 
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Uuni»n  ovum  f«iBi  end  of  ttnst  wec-k  al  preguaticy  t-mb.Hldp<i  In  the  deelduA.    (Peten.)    nLtp., 

I  Dlrrlnc  cplthrlhttn  ;  Embr,,  vmUryty:  tun..  blt)oti-><{iiiet'»  bttwfen  thi*  vllH  uf  the cbotioii ;  i^ioit.,  eclo- 

jdrrni;  *i-^r.,  tli'rMuit ,  ampn,,  Anipulliir  Inycr  o|  cJcii^lua;  miiMt.,  muM^uliir  layer  vi  nit^rtii»;  Thr., 

lllinDutmh,  rmu|.Mmiii  i»f  tKti  hUMM\ 'C^rpittu'lv^  liiid  ccti;.nienD*cirilii;  v,  c/l.,  villi  ot  tlic  chorluii ;  cu^., 

KpitJjiry ;  ffLt  ifimtd ;  mtawLt  Divs^dt^rui,  or  uiu-oblu^t 

the  Fallopian  tubes,  and  sinks  into  the  endometrium.  In  the 
youngest  human  ovum  known— that  of  Peters  fFig.  42)  —  we  see 
the  very  act  of  embedding,  the  ovum  l>eing  flanked  by  glands 
and  resting  on  glands,  but  covered  only  by  uterine  epithelium. 
which  there  still  was  an  o|tening  communicating  with  the  uter- 
jie  cavity.  It  was  found  in  the  uterus  of  a  woman  who  com- 
liitled  suicide  three  days  after  ndssing  rm*nstruation.  It  was 
[A\  millimetres  hmg,  flS  nim.  wide,  and  0,0  mm.  thick.  It  had  a 
rell  developed  chorion  and  an  embryo  with  very  small  amnion. 
[t  lay  in  the  compact  layer  of  the  ileciilua.  and  was  visible  as  a 
^ghter  area  of  the  size  of  a  hemp-seed. 


iMU'iiur  i.f  |tni«irnrinl  Mlin<»  i*i  the  twetity-flfth  flay.  Deddua  rt>lleit»  cut  oiien  tOBhow  ovum, 
imviiftHl  wlUi  vllU  «'f  Iho  iliorUiii.  4(«i««tt.\(  dr.  deiidvia  vom  with  etilari^t^t  ut^'iine  Krl&nds; 
««  M^vriu**  vvifcll  J  »l»,  •liH'tiUm  n^rlnxii,  oiwned  iiin!  turntil  dowp,  showing  pitted  inner  surface; 
tlnlii  itVMi'Vk  in«MH«>U4  tlu^WM  rm>r|)iiii  tuteuin  ^vith  foMi^« 


f'iMiHr»inoiH'r  nf  titr  growth  of  theovuin  the  zona  pellucida  hursts. 
*ri»UH  tlu*  HnK«H|  nvuin  I'nnies  in  contact  with  the  epithehum  of 
lh<*  tMultruirtrlnm,  whirli  it  ruptures  and  sinks  down  in  the  mucous 
lucnilirnnr  liki^  n  t<U)\w  lyin^  on  snow.  Sinuiltarieously  an  enor- 
iituuH  tivpt'i'lrMiihy  of  \Uv  nnicous  niemlirane  begins  in  the  place 
wIhti'  it  in  in  rniMaet  with  the  ovum,  spreads  gradually  all  over 
thr  body  of  tlir^  uteruH  aiitl  closes  over  the  ovum, 

Tlie  f^rowth  of  the  uvurn  being  faster  than  that  of  the  mucous 
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membrane,  the  ovum  soon  forms  a  projection  into  the  uterine 
cavity,  covered  with  mucous  membrane  and  connected  with  the 
uterine  wall  by  a  broad  base. 

The  hypertrophy  of  the  endometrium  ends  sharply  at  the 
OS  internum  with  high  ridges  suddenly  falling  off  to  the  un- 
changed cervical  mucous  membrane. 

The  chorion  in  Peters's  ovum  is  composed  of  two  layers,  an 
inner  one  of  connective  tissue  which  has  few  cells  and  constitutes 
the  lining  of  the  ccBloma — the  cavity  of  the  ovum — and  an  outer 
layer  composed  of  many  layers  of  epithelial  cells,  which  form  a 
capsule  of  varying  thickness  around  the  ovum  and  are  designated 
the  trophoblasty  and  probably  represent  the  primitive  ectoderm 
of  the  ovum. 

Scattered  among  these  cells  are  masses  of  protoplasm  with 
many  nuclei.  The  trophoblast  has  invaded  the  mucous  mem- 
brane of  the  uterus  and  opened  up  numerous  blood-vessels,  so 
that  large  blood-spaces  have  formed  in  it. 

From  the  connective-tissue  layer  under  the  cells  numerous 
small  processes  project  into  the  trophoblast  and  represent  the 
earliest  stages  of  the  chorionic  villi. 

When  the  ovur ,  grows,  that  part  of  the  decidua  which  covers 
it  forms  a  hood,  called  decidua  reflexa^  while  that  portion  of  the 
decidua  situated  between  the  uterus  and  ovum  is  named  decidua 
seratina,  in  opposition  to  which  two  the  remainder,  which  lines 
the  whole  uterine  cavity  and  is  not  at  first  in  contact  with  the 
ovum,  is  called  decidua  vera  (Fig.  43).  The  word  decidua 
means  a  membrane  that  is  shed;  the  terms  reflexa  (bent  back) 
and  serotina  (late  coming)  date  from  a  time  when  it  was  thought 
that  the  ovum  carried  the  whole  mucous  membrane  in  front  of 
itself,  reflecting  it,  or  turning  it  back;  and  that  a  new  layer  of 
decidua  was  formed  later,  which  closed  the  ovum  in  from  behind. 
Corresponding  to  our  present  knowledge  of  the  process,  new 
names  have  been  proposed:  decidua  reflexa  is  called  decidua 
capsularisj  and  decidua  serotina,  decidua  basitiaris;  but  the  old 
names  have  remained  in  more  common  use. 

.  The  decidua  vera  continues  to  grow  thicker  and  the  uterus 
as  a  whole  increases  in  mass  until  the  end  of  the  third  month, 
but  after  that  the  decidua  and  the  whole  uterine  wall  become 
gradually  thinner.  The  decidua  reflexa  also  throws  thicker  in  the 
l>eginning,  but  is  soon  expanded  by  the  growing  ovum,  and  at 
the  end  of  three  months  does  not  measure  over  a  millimetre  in 
thickness.  It  has  no  epithelium  and  its  blood-vessels  disappear 
in  the  course  of  the  first  three  months  of  pregnancy.  The  vera 
also  loses  its  epithelium,  and  vera  and  reflexa  coalesce  more  or 
less  completely,  so  that  the  former  cavity  of  the  uterus  ceases  to 
exist,  a  process  which  begins  towards  the  end  of  the  third  month 
and  is  finished  in  the  sixth  month.  At  the  same  time  the  cervica^ 
canal  is  closed  by  a  large  plug  of  thick  nmcus. 
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CHORION. 


Fig.  44. 


The  ovum  in  the  ripe  Graafian  follicle  measures  on  an  average 
0.2  of  a  millimetre,  and  the  youngest  fertilized  ovum  found  in  the 
uterus,  probably  one  week  old,  measured  in  its  longest  diameter 
1.6  millimetres, — that  is  to  say,  in  about  eight  days  it  had  be- 
come eight  times  longer.  The  above-described  segmentation 
takes  place  in  mammalia,  and  probably  in  woman,  during  the 
passage  through  the  Fallopian  tube.  At  the  same  time,  accord- 
ing to  some  authorities,  small  branches  sprout  from  the  zona 

pellucida  of  the  ovum,  constituting 
what  is  called  the  primitive  chorion^ 
which  probably  offers  some  advan- 
tages for  the  passage  of  the  ovum 
along  the  ciliated  surface  of  the  tubal 
epithelium.  Others  declare  that  the 
formation  of  villi  does  not  begin 
before  the  ovum  is  embedded  in  the 
uterus.  Here  the  chorionic  epithelium 
rapidly  proliferates  and  forms  the 
many-layered  trophoblast.  The  true 
chorion  is  a  membrane  of  great  impor- 
tance in  the  history  of  the  development 
of  the  ovum  and  the  foetus,  since  it  is 
instrumental  in  forming  the  connec- 
tion between  the  ovum  and  the  uterus, 
the  f(ctus  and  the  mother.  It  consists 
of  two  layers,  an  external  one  composed  of  epithelial  cells,  the 
exochorion,  and  an  iimer  one,  formed  of  fetal  connective  tissue, 
the  endochorion. 

The  whole  surface  of  the  ovum  becomes  covered  with  sprout- 
ing prominences,  which  subdivide,  forming  little  arborescent 
tufts  inserted  with  a  thin  pedicle  on  the  membrane  of  the  chorion, 
the  so-called  villi  of  the  chorion  (Fig.  44).  These  villi  consist  of 
an  internal  stroma  of  connective  tissue  and  a  double  layer  of 
epithelial  character.  The  inner  is  called  the  cell-layer  or  layer 
of  Langhans,  and  consists  of  well-defined  cells,  each  with  a 
nucleus;  the  outer  is  called  the  syncytUun,  and  is  a  continuous 
mass  of  protoplasm  with  numerous  interspersed  nuclei  in  the 
interior  and  hair-like  excrescences  on  the  outer  surface.  In  the 
second  half  of  pregnancy  the  cellular  layer  becomes  more  indis- 
tinct, so  that  at  the  end  most  villi  are  covered  only  with  syncy- 
tium. Probably  both  the  epithelial  layers  of  the  villi  are  of  fetal 
origin  and  are  derived  from  the  ectoderm,  but  it  is  impossible  to 
draw  a  sharp  line  of  demarcation  between  the  fetal  and  the 


Section  through  human  ovum  of 
about  two  weeks.  (Strahl.)  A',  em- 
bryo ;  y,  yolk-«ac ;  ch,  villi  of  chorion. 
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niaternal  sphere,  and  small  areas  of  the  uterine  epiUieliiun  assume 
^  dislinctiy  syncytial  appearanee.     The  two  epithelial  layers  are 
*»ot  found  uniformly  all  over  tlie  surface  of  the  villi;  on  the  con- 
ary,  in  some  places  we  find  only  regular  epithelium,  in  others 
ncytium,  and  in  others,  a^ain,  both* 

Syncytial  tissue  may  be  found  independently  of  pregnancy, — 

.,  in  carcinoma  of  the  non-pre^jnant  uterus. 

At  the  end  of  the  tliird  or  the  bej^innin^  of  the  fourth  week 

Ke  \4lli  are  furnished  with  l>lood-vessels  extending  from  the  em- 

*>r)'onie  umbilical  vessels  through  the  abdominal  stalk,  by  which 

^he  caudal  end  of  the  embryo  is  fastened  to  the  inside  of  the 

horion.  each  villus  receiving  an  arterial  branch,  which  Irreaks  up 

Mo  a  capillary  net,  from 

hieh,  again,  starts  one 

enous  braticli  (Fig,  45), 

roni  the  very  beginning 

f  the  embeilding  of  the 

vum     in     the     mucous 

iniibrane-of  the  uterus, 

he   villi   of   the   chorion 

liter  into  direct  connec- 

ion    with    the   maternal 

isjiue.     In  monkeys  this 

tage    has   been    directly 

bserved.     Cells  are  pro- 

uced  in  large   quantity 

on  the  tips  of  the  villi  and 

form  colunms  that  perfo- 

Tate  the  epithelium  of  the 

Uterus   and   swell   up  at 

the  en<ls,  developing  little 

buttons  inthetissueof  the 

deciilua   (Fig,  46).    This 

epithelium  of  the  decidua 

melts»    forming    a    layer 

of    fibrin,  on    which    the 

later-forrnetl  branches  of 

villi  are  inserted,  without 

entering  the  deeper  portions  f»f  the  mucous  membrane  (Fig.  47). 

In  the  above-mentioned  case  of  Peters  the  uterine  glands  are 

u«lied  aside  by  the  ovum  and  do  not  open  into  the  cavity  cnn- 

talning  it.     But  tliis  seems  to  be  accidental,  for  in  another  ovum 

I  nearly  the  same  age  described  by  Leopold  the  glands  not  only 

^connect  with  that  cavity,  but  some  of  them  even  contain  villi. 

The  presence  r>f  that  thrombus  seen  at  the  top  of  the  ovum  may, 

perhaps,  imiicate  some  abnormality  in  the  process,  but  anotlier 

nd  more  plausible  explanation  is  that  the  ovum  originally  was 

rted  in  a  tear  of  the  epithelium,  such  as  we  have  described 
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Blond 'Tefliela  of  a  iHirtiort  of  ii  viUiia  of  llii^  chorion. 
<Liti?<5aji.  TanikT  i?t  cliaiitrt'tjll,  TmiU'  de  TArt  th^  Ac- 
H'oinheraenl*.  I*nrifii.  St^^hilielL  j  1.  Artery,  mull,  2»  veUXt 
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In  all  probability  it 
Fig.  46. 
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First  connection  between  the  fivnm  and  the  uterai 
In  n  monkey.  ( SelenkA. )  >',.  yolk  sac  \  Am,,  nmnion ; 
/.A.^  iiiUTvilU»us  Kpftct"*,  roniK'ctt^l  with  nrtoricsand 
vol! IS  1111*1  t\\\<ci\  with  bkNO*J ;  ErlmL,  e<'U«1erinal  pro- 
Uffmtloiis  al  the  c n-iii  of  the  villt  of  tho  chorion; 
r,  r,  veins;  gL^  uterine  Klantk;  Ar,^  artery,  and  t", 
Yelu,  Qpenltif  la  Intcrrillotu  spaces. 


in  Hpoaking  of  the  menstrual  decidua.    It  is  not  likely  that  nature 
would  restrict  the  possibility  of  the  insertion  of  the  ovum  within 
unnecessarily  narrow  limits.     In  all  probability  it  does  not  make 
any  diiTerence  whet  tier  the 
ovum  settles  on  an   entire 
or  a  torn   part  of  the  epi- 
thelium, wliether  it  strikes 
the  opening  nf   a  ^hiud   or 
the  interglandular  surface. 
Nature  strives   to    perpet- 
uate all  its  creations. 

Almost  immetliately  after 
the  embedding  tjf  the  ovum 
the  tro|>lH)blast  invades 
the  surrounding  decidual 
tissue,  breaking  thrtmgli 
the  walls  nf  its  arteries  and 
veins,  fnnn  which  the  blood 
eseaf^es  and  tills  cavities 
bounded  by  tro]Vlioblast  on 
one  sitle  ami  clecidual  tissue 
on  the  otiier.  the  earliest 
stage  of  the  intervillous 
spaces*  the  room    between 

tlie  villi.  These  spaces  intercom niunieate,  but  are  closed  to- 
wards the  ovum.  Stune  of  the  villi  are,  as  we  have  seen,  inserted 
in    or    on   the  decitbui  and  serve  to  hold  the  ovum  in  place, — 

liraiioii'villi;  while  ot  hers 
bathe  in  the  blood  circulating 
in  the  intervillous  spaces  and 
absorb  nutritious  matter  for 
the  tievehjpment  of  the  ovum 
and   f a?tus> — n utriHon-vilH, 

At  first  the  whole  ovum 
is  covered  with  villi  connect- 
ing with  the  decidua  sciotina 
and  decidua  reflexa,  Imt  their 
destination      differs     much: 
while    those  of  the  .serotina 
grow^  and  aetiuire  large  {pro- 
portions,    those     connecting 
with  the  decidua  reflexa  get 
less    and   less   nourishment, 
atrophy,    and    disappear    at 
the  <*nd  of  the  i^econd  month  of  ge8tatit>n.  from  which  time  the 
chorion  oflfer?*  two  areas  of  very  different  appearance,  the  shaggy 
thorion,  or  cfcorion  frondosum,  and  the  smooth  chorion,  or  chorion 
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rutl  Inamlfvii  of  lh»  Tltll  of  Uie  rlKtrton  In  %h^ 
>k-hrm*tU\    \  Mi'rtvttn.  \    Aii artW7  la  artn 

«lllit1i\«  the  tTih'rviKittiK  %\^<v  fnsm  Il)« 


I  nf  vPTtiml  pccnioti  of  biimi%ii  |il#ic€nta.  (fiumm.)  m.,  itiuMCulaT  lay<?rol  titeni* ;  a.Ld,^ 
^■|il1lill  l»yt'r  of  iU**  Uliij* ;  rid-,  ri>iii|nn  l  lityir  tn  Awhlu.i ;  IK  4nfK'fi.,  th^cklna  puln-horlulls ;  ».  tkc, 
slefiUiriff  fniin  w-roliiul  tn  »hnrinn  ;  nr^,  arU'iii'S  lt»  Una  fK'plA  «t<*i»inff  inU*  the  liilcnflUMj* 
4{«r«;  f%,  r  ,  tnfUi  t^f  clw>ri<ni  with  llxiition-vilU  aiitl  iiuLrltdm-villf ;  *fn.,  winustis.  i>r  iuttT^ilUnis 
•Iftmi,  llllwl  with  UUnni,  the  lUrk  partioiiit  nM^nat'iiting:  Tcnnus  bluud  and  the  lt«ht  arU'riiil  bUxxl; 


conmsting  of  fuHiform  cells  in  great  abundance.  Just  outside  of 
that  is  H  vasrular  layer  containing  arteries  and  veins.  This  a^ain 
is  covered  by  the  epithelial  layer  subdivided  into  the  cell  layer 
and  the  syncytium. 


I  MtH*  M%irMUnttl  tll«k  nru]  villi  €  if  the  choHon  Tuithed  in  the  hliiorl  of  ihe 
nt^^H'li  vmi  lleukelnmJ  .1.  vitelline  cAvUy :  It,  Rvrifytiiiiii :  r.  Iiyjo- 
[\  kit  MtimUii) :  /*  chnrlim  :  ^?.  txmnertive-ti.'i'dn'Mnmmtif  villus, 

developed      and     forms      new 

Qbmnrlies  st retelling  out  against 
the  niateniHl  tissue  and  eovered 
at  their  end  with  large  heaps  of 
cells — so-called  cell  nodes  or  eell 
rfj^/mnx,— corresponding  to  the 
trophohlast  of  an  earlier  stage, 
the  decidna  does  not  remain 
inert.  Pegs  and  partition  walls 
growont  from  thedeciduasero- 
tina,  enter  the  spaces  between 
the  villi, and  grow  together  with 
.  ....  Hie  chorion,  forming  a  frame- 
work which  affords  solidity  to 
the  strncture  of  the  placenta. 
In  the  neighborhood  uf  the  eir- 

rumfcroncc  of  the  pluconia  tlu>  fli.'ri<;»  ;'l''l  f'^  >'orotma  become 
cumiir  IK  I       ^  ,  ,,„  yf  what  i.s  known  as  the  decidua 

!r;i;ir:',;;:./!i.'t.  or  n.^  *«»'/.'"««  oed»di„g  layer,  „f 
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Winkler  (Fig.  48),  a  flat,  circular  layer  of  tissue  which  seals  the 
pla4*crital  cavity.  Some  regard  it  as  part  of  the  fetal  placenta, 
a  development  of  the  eclodeniK  Between  t!ie  cell  nodes  and  the 
cli^cidiial  tissue  is  found  a  layer  of  so-called  caimlized  jihrin,  de- 
posits of  fibrin,  with  numerous  interspersed  free  spaces,  W'hieli 
are  regarded  as  the  bonier  line  between  the  fetal  and  maternal 
portion  of  the  placenta.  It  is  prohal>ly  due  to  a  degeneration 
brought  about  by  oljliterating  endarteritis.  The  uterine  epithe- 
lium is  lost  all  over  the  serotina,  and  in  the  sul)chorialis  the 
decidua-cells  coalesce  with  the  chorion.  The  intervillous  spaces 
renmiii  in  direct  communication  with  the  maternal  arteries  and 
^'cins,  so  that  the  villi  are  eoo^tantly  bathed  in  niaternal  Ijlood 
(Kig,  49).  On  the  otlier  hand,  tlic  fetal  blood  circulates  in  vessels 
tiinnelling  each  villus  (Fig.  50).  Nowliere  is  there  a  three t  eom- 
'iiuniration  between  maternal  and  fetal  blood*  but  the  barrier  he- 
tweeri  the  two  is  formed  only  by  the  stronni  ami  tlie  epithelium 
**f  the  villi.  The  intcrciunmunicatiug  intervillous  spaces  con- 
Hi  tute  together  the  plarental  space. 

The  site  of  the  future  placenta  is  marked  early  by  an  increased 
*'hickness  of  the  chorion  on  this  point;  but  the  placenta  does  not 
constitute  a  separate  organ  before  tlie  end  of  the  tliird  month. 

From  the  third  month  giant  cells  apjjcar  among  the  decidua- 
ceils  and  become  more  numerous  as  pregnancy  f>rogresses,  Tliey 
are  l>y  some  supposed  to  block  up  the  vessels  of  the  uterine  wall  and 
lllespac«^sof  the  placenta,  so  as  to  limit  tlie  t>lood-supi)ly  more  and 
ftiure, — ^the  thrombosis  of  the  sinuses^ — and  make  it  mure  venous, 
thus  preparing  for  the  time  when  the  connection  between  mother 
and  child  shall  cease. 
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DEVELOPMENT  OF  TUE  OVUM  AND  THE  EMBRYO. 


In  regard  to  the  details  of  the  development  of  the  embryo  and 
fcrtus  the  reader  is  referred  to  Wi^rks  r)n  endiryolof^y;  but  tliere 
are  features  of  the  ovum  which  could  not  be  understood  unless  we 
comprehended  in  our  description  an  outline  of  the  earlier  stages 
of  fetal  development;  and  as  it  is  also  of  practical  inifjortance 
for  the  obstetrician  to  be  al>le  to  tell  the  age  of  a  frrtus  expelled 
by  abortion,  we  shall  add  the  chief  stages  of  development  at- 
lined  at  regular  intervals  of  about  four  weeks. 

We  left  the  ovum  at  the  moment  when  the  eetomeres  had 
os«ed  around  the  entr^neres  and  a  fluid  had  afcnrnulated  l>etween 
te  two,  except  on  a  snudl  area,  t]iv  embryonic  s|M)t,  where 
ley  remained  in  ccmtact.  This  part  is  called  the  iferminal  disk^ 
nhrtfonir  area,  or  hlastos,  because  from  it  the  embryo  is  formed* 
The  whole  ovum  is  now  called  the  hlastodermic  vesicle  (correspond- 
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in*;  to  the  blastaderm  in  the  chiek)*  While  formerly  it  had  in 
most  of  its  extension  only  one  layer  of  cells,  it  now  has  two,  the 
entnclerrinc  cells  (Fig.  39,  d)  Imvinfj  proliferated  anil  grown  all 
over  the  inside  of  the  ectoderiiiie  eell  layer.     Tlie  outer  layer  is 


Fm.  h\. 


tmoBW 


>  ■cptlot)  Ihrtiiurh  tb«'  nnt^rfor  pnrl  nf  the  primitivt*  streak  and  bliti^LrKlerm  nf  the  r^hlck. 


luuned  Hie  ectndrrm,  and  the  inner  tlie  enifulcnn.  Between  these 
two  sotni  Hpj^ears  n  third  hirer,  the  mesoderni,  Witiiin  the  ger- 
nsinativt*  area  thest*  liilTerent  layers  are  respectively  termed  the 
epihla^t,  the  htfpMant,  and  the  mesoblasl  (Fig.  51).     The  inner 


Fkv  h% 


Fig.  5S. 
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m.cfA 


J^r.j 


,  of   tUr  bUtfl<Mlcrid  of   a 


V^ 


Pjilfiirtii  ifcn?a  iiclluiiiluof  the  chick's  bluA- 
tTMlerm,  vviiii  the  primitive  groctve.  tBallmjr.) 
pf^  prim  HI  vo  atn^ak  and  anutve;  i\f,  amniotic 
folil  eomniL-ndnjj ;  tho  darker  »hjurliiig  ammid 
tlitj  primitive  Btretk  inflientes  thi«  i^xrension  of 
the  tne^pobliigt. 


If!  ui  the  germinal  disk  remains  transparent  aiid  is  denomi- 
^l  tlie  nri<t  pi-lhtcida,  while  the  outer  liecomes  darker  and  is 
h^hUhI  the  iiren  opoca, 

}\\t  first   )*ijrn  of  the  development  of  the  fetal   hody  is  the 

AiviM^^ranee  of  a  thieker,  lengthy,  and  narrow  part   ealled   the 

\'  strrak.     The  edges  growing  upward,  a  central  depres- 

^  uirnied,  the  so-ealled  priwilire  groove  (Figs.  52,  53).     The 

^'^^"  'livi^  .streak  and  groove  are  evanescent  organs  and  do  not 
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form  any  portion  of  the  embryo,  hut  in  front  of  the  primitive 
[ffC»-oove  a  similar  but  larger  formation  takes  place,  a  groove  in  the 


Fio.  64. 


\ 


k 


^ 


Stirfsc*  Tlew  of  tlie  traiwpiifpnt  mrva  of  thv  hlii>t(nkTm  nf  n*  rhick  eiglitoen  bnum  old.    (BaJ- 

JjJ)     P^.  iirimldvc  (rtmive,  cl<jse<l  fn  front  by  ihe  iMiiiltiKeiut'  ol  Uw  two  lateral  ridptw;  mc, 

pk'iMtllllAr;  groove,  haviti^f  on  eiwh  ^ide  m  nn-Hlollury  UM  or  tUIki.  A,  which  al*fi  iriwt  in  fr^mtwiM 

toilfMs  the  irrrnive.  but  dlvfrjje  behimi,  eticlfiainff  ttio  i»rimitlvc  etrtiak  ;  in  front  the  iohl  ut  the 

•Bmkm  U  oomiDicuciug. 

Fig,  m. 


f 


i    ' 


Trmf»v«ne  iectinn  thmtirh  the  umhryo  thick  before  und  ^cime  time  after  the*  clc*iirc  of  the 
mMttDttfy  CttOAl .  U » .^  /  1  vvujvl  and  do  w  n  wivrU;  i  1 1 1]  im.  t  iu  1 1  fi  uf  th  e  h  I  net*  tderrn.     ( Rem  uk . ) 

it, ai  tlll>  *iid  of  I  v:  1,  noij><>hMnl  (the  Tndim«-iititry  «]iliiul  roluiijn);2,  rnvdulTaaj 

Mail;  S,0dgeof  th»'  <  na,  wlifch  htrrn^  tht*  i:fnnmeiifementof  the  hmin  and  Bfiiiuil  umr- 

Riw ;  4,  «'|4bUi»t;  5,  lutstMJlfUiLbi,  dUndM4  inin  njifier  itnd  lower  plalea ;  C,  hy]Mitbla»t ;  7,  iiectiaji  uf  |>ro- 
lavrTtc-Tmbl  itfiniitfi^ 

r  "  ■'  '  *  'ly  In  the  liirahar  region  :  1,  notm-hord  In  Un  »he«ilh  ;  2.  meduUriTv-  canal  fUnied  ; 
5,  pi  MlWry  ^ulMUiiu-eof  the  Hiiiiml  eord  ;  1.  futlrulHr  layer  ai  ei»ibliij*i :  J"*,  »Aiiiuitir 

{m  (  L^t;  V,  vliieerul  mejiohUuit :  f»«  hypcblu^t  liiyer  tii  the  inu^ttne  und  ^preibiling 

'  iu*2  >Mik  i  i  r>,  c]4hlii«t  nnd  i«>iniitlo  tncfloblkitt  gtung  to  fonu  the  atnninn;  .V,  (I,  vlsoemi 
hinfit  nnd  hyfctbin^t  iNtcclng  Into  tho  >olk-iifce. 
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middle,  called  the  meduUary  groove,  and  two  lateral  ridges,  the 
medvllary  folds,  which  grow  together  in  front  and  enclose  the 


Fig.  56. 


Five  whoiimtic  tiKures.  showing  the  development  of  the  fetul  menibrunes.  The  fa'tus  Ix  repre- 
sented in  UmKltndlnal  K'ction.    (  K<illiker. ) 

1.  Ovum  in  which  the  chorion  has  bcKnn  t<i  W  foniu'd,  with  bhusiodennic  vi*sicle,  (terminal 
dink,  and  the  Bub«tratum  of  the  » mhryo.  if.  thiekiiiin^r  of  ei)iMrt.st.  pan  of  eniY»ryonal  rudiment: 
6,  thickening  of  mew)blast.  poing  to  form  part  «>f  embryo;  c,  blastoderm!*-  vesicle,  outer  layer;  c', 
blastodennic  vesicle,  inner  layer;  (/.  extension  of  meM)bla><t  lx'twe<n  the  two  layers  of  the  blasto- 
dermic vesicle;  i\  vitelline  membrane,  or  ]»riniitive  chorion  ;  /.  (•ommmcinp  villi  of  chorion  ;  (/, 
cavity  of  the  blastodermic  vesicle.  Ixn-ominK  later  tin'  cavity  of  the  yolk-sa<\ 

2.  Ovum  with  Ix'jfinninK  formation  of  amnion  and  y<ilk-sac.  /*,  embryo;  /,  cephalic  fold  of 
amnion  ;  ^,  caudal  fold  of  amnion:  *.  cavitv  of  yolk-sac  ;/.  vitelline  duct;  «i.  hviK>blast :  ii,  wall 
of  the  thorax  in  the  rcKi(»n  of  the  heart ;  o,  sinus  terminalis.  circumference  of  the  vascular  area  in 
the  early  8tap«».    Other  letters  a.s  in  1. 

3.  Ovum  with  clogim?  amnion  and  sprouting:  allantois.  /».  amnion;  ;>'.  cavity  of  amnion: 
q,  false  amnion  ;  r,  allantois.    Other  letters  as  in  1  and  J. 

4.  Ovum  in  which  the  amnion  Is  cl(»scd.  the  true  amnion  surroundins  the  enjbryo.  the  falie 
amnion  combining  with  the  chorion.  *.  villi  of  the  chorion  more  advanced  ;  t,  s|»ace  l»etwwn  amnion 
and  chorion,  containing  an  albuminous  fluid  :  n.  mTicaidial  cavity,    other  hiier<  as  in  2  and  :^. 

6.  Ovum  in  which  the  vascular  layer  of  the  allantois  has  sjiread  over  th«'  falsi.»  amnion,  and  it» 
vewelR  have  giwwn  into  the  villi  of  the  chorion,  o^nstitutitijr  the  true  chorion  :  the  yolk-sac  i«  atro- 
phied and  the  cavitv  of  the  amnion  is  increasing  in  kize.  r.  true  chorit>n :  n*.  villi  of  the  true 
chorion  more  advanced  ;  x,  sheath  of  navel-string.    Other  letters  as  in  pre<*eding  figures. 


NION. 


prinxitive  streak  behind  {Fig.  54).  The  rulges  extend  upward 
and  unite,  fortning  the  medullary  canal,  the  beguining  of  the 
nervous  system. 

The  nervous  system,  as  well  as  tlie  epidermis,  is  formed  by 
,   t.he    epiblast.    The   hypobhist    forms  the   glandular   part  of    the 
I  intestine.     The  mesoblast  separates  into  an  inner  column,  the 
mgmp mental  zone,    that    is    the   foundation   of   the   craniovertebral 
Hfceleton    and  the  assoeiated    vuluntury   mtist^les,  ariil  an  outer 
portion,  the   parieUil   zone,    which    splits   into  an    upper  and    a 
j    lower   layer,  the  parietal,  or  .somatic,  plate  and   the  nsceral,  or 
splanchnic,  plate,  also  respectively  called   the  somalopleure  and 
I    the  Hplanrhnopleure  (Fig.  55),     Of  these  the  upper  tfjgether  with 
the    epiblast   in    the   ehiek    gives  origin  to  the  amnion,  a  mem- 
brane surrounding  the  embryo,  aiul  the  lower  together  with  the 
hypoblast  forms  two  other  membranes,  which  are  in  diret-t  con- 
tinuity with  the  wall  of   the  ahmentary  canal,— viz.,  the  yolk- 
8ac  and  the  allatitois  (Fig.  56),     [between  the  somato|>leure  and 
the  splanehnopleure  is   a    cavity   called   the   cwlome   or   cahma^ 
which  in  the  course  of  time  is  developed  into  the  pleuro-peri- 
toneal  cavity. 

The  embryo,  which  at  first  is  represented  by  a  Hat  disk  on  a 

small    part    i>f   the   blastfHlermic   vesicle,   closes   gradually   from 

jlide  to  side  (Fig.  55)  and  l>ecomes  curved  by  tlie  apjjroach  of 

\e  cephalic  extremity  and  the  caudal  end  towards  each  other 

^(Fig.  56). 


CHAPTER  V. 

AMNION. 

At  a  very  early  stage,  as  soon  as  the  primitve  streak  has 
1  appeared  (Fig.  53),  a  fold  is  raised  from  the  epiblast  and  meso- 
^■Uast  at  the  cephalic  end  of  the  chicken  end^ryo;  a  similar  fold 
^B|  thereafter  formed  at  the  cauthil  end;  these  are  called  the 
^^npkalic  and  caudal  foldfi  o}  the  amnion,  (iradually  this  process 
P^xtends  around  the  whole  embryo,  and  tlie  fold  rises  more  and 
I  more  (Fig.  57)  until  finally  it  closes  over  the  back  of  the  embryo 
htid  separates  into  its  two  layers,  the  true  and  the  false  amnion. 
The  true  amnion  forms  at  first  an  involucnini  in  ctuitact  with 
the  embryo  ;  but  by  and  by  a  Huid,  liquor  amnii,  collects  lietween 
it  and  the  emijryo.  The  }alse  amnion  applies  itself  to  the  inside 
of  the  chorion,  with  which  it  blends. 

In  man  the  process  is  ditTerejit,  but  not  yet  known.     In  the 
ungest  ova  found  the  amnion  is  already  a  closed  sac.     Per- 
il iH  formetl  by  inversion  of  a  portion  of  the  blastodermic 
le,  as  it  is  in  the  monkey. 
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CHAPTER   VI. 

THK    ALLANTOIS. 

vU  K  ktu>\vU\l^^*  of  the  allantois  is  based  on  observations  upon 
.^iunuAiv  lu  ihetu  it  is  a  vesicle  growing  out  from  the  posterior 
^K4M  K^i  \\w  \\xiK\<xxx<^  (Vig^.  56,  57,  and  58),  with  which  its  cavity 


Sjkii^ii^vvt  ,li«^t«4^w**lK»  imUiito  »>f  a  longltudiiml  vertical  section  of  the  chick  and  neighboring 
Vi^**,  .*  ^K  *»;»wo*/aw%«  xm  %\w  fourth  day.  (Allen  Thouwon.)  rp,  epiblast;  «m,  parietal  meso. 
'liKv  V-  '»,M^'»>^%^« .  %•«*.  xtmH'ral  nu'woblunt;  tif,  cephalic  fold;  ;j/,  caudal  fold  of  amnion;  am 
.^^\^ ,,  uw  i*».v^*ku»sMi;  f*,  yolkHiac;  n,  vHello-intestinal  aperture,  or  vitelline  duet;  i.  intes- 
.jli-v  H  v*-*****. i>  A M  liMlM  ;  rt,  the  future  anus,  sUll  tlosotl ;  m,  the  mouth,  gtill  cloeed ;  me,  mes- 
^^.,v.>  .».  ^  ii^ii^".  V,  »^A^  M^iH*  lH»t\voen  the  outer  and  inner  layers  of  the  amnion.  The  epiblast 
^,yl  \viJv^^Utafc^  vsl«««  with  cnUre  lines,  the  parietal  mesoblast  with  an  interrupted  line,  and  the 
v^iw^v.W  4<s<«^^^»:a%>jii  >ft«ih  adottiM  line. 

Fig.  58. 


I  va^ltwllnal  section  fhmw|rti  the  r«trrior  end  of  an  embryo  chi(  k  of  two  da\'8  and  sixteen 
Kwi.^  m^inniuK  formati^^n  of  the  aJlaimib.  Eiilarsrement  thirty-livf.  (Kr.iijker.)  <7,  posterior 
V  »n*kiK'^*  to  Kut ;  ft.  euii  of  hlmi  ^n»t :  t»^.  cifcvliy  of  allantois ;  ar,  pnUuU'ramo  of  allantoi.s  ;  rd  wall 
vU  ^^kv  UUT  vitelline  duct :  i.\  |:an*HU«i»4  the  intestinal  wall  into  thedcoj-iT  jmrtsof  the  blasto- 
vki ui.  %^  hich  later  form  ihox^^U  -mo  c  ^w.»vi|rint>f  anjnion  fnim  the  jxistorior  end  of  the  substnuum 
v4  \,u^  MllantoiM ;  t.  tail :  at  lht>  ^^^^  *^  '»w  <^*»»*  between  the  amni<m  and  tlie  tail  ojHjns  later  the 
.4».vu:  sV.  piDtuberamv  of  l^o  vUMfc^-ifci  •*%  i»*»«»vnord ;  tnc,  medullar>'  canal;  ;>*,  protovertebml 
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lunicat^s,  it  plays  an  iiuportant  part  in  the  nutrition 
if  the  ovum  and  the  fcetus  by  carrying  blood-vessels  to  the  villi 
if  the  chorion,  some  of  which  partiri|>ate  in  I  he  fonnnlion  of 
Jie  plaeeiila;  but  it  soon  ceases  to  be  a  hollow  Img,  atul  in  the 
^liumaQ  ovum  its  cavity  perhaps  never  extends  beyond  the 
umbilicus.  In  the  navel-string  it  is  found  only  near  the  fetal 
end,  not  at  the  placental  end.  as  a  line  duct  lined  with  e|>itheliurn. 
That  part  of  it  which  is  situated  inside  of  tlie  embryo  remains 
hollow  and  becomes  the  uraehus  and  the  bladder. 


CHAPTER    VII. 

THE    YOLK-SAC,    OR    UMBILICAL    VESICLE. 

A  GLANCE  at  Fig.  56  show^s  that,  while  at  first  the  blastodermic 
[TPj*icle  contains  a  cavity  which  on  section  has  the  shape  of  a 
Jeirrle.   this  is  soon  changed   to  a   figure-of-eight.     The   upjier. 
Ismaller  portion  of  the  cavity  is  embedded  in  the  body  of  the 
embryo,  where  it  eventually  becomes  tlie  lumen  of  tlie  intestine^ 
whih^  the  larger  remains  in  the  ovum  (iroper.  and  is  called  the 
yolk-sar.     This  partition  of  the  cavity  is  caused  by  the  above- 
liiientioned  curvature  of  the  embryo,  in  consequence  of  which 
llhe  communication  between  the  two,  the  riielline  diui,  or  omphalo- 
ttntrrir  dmi,  bectunes  narrower  and   narrower,  until  it  hiudly  is 
leloj^'d   by   the   f(jniuitiiin   of   the  uinbilicus.     Thence  it  extends 
Hn  the  shape  of  a  filament  tlirongh  the  undrdical  cord,  and  leadii 
|t<j  a  little  vesicle  found  near  the  perif>hery  of  the  placenta,  even 
Lai  the  end  of  pregiuincy.     The  ytilk-sac  consists,  like  the  intes- 
Jtirie.  of  two  layers,  an  inner  epitheliid  layer,  fontH-d  of  the  inner 
llaycr  of   the  blast otlermic   vesicle,   and  an  outer  layer,  derived 
from  the  visceral  layer  of  the  mesol)last  (Figs.  5(>,  57).     Physio- 
logically it  is  a  store-room,  containing  food  entuigh  for  the  ftetus 
[until  the  placenta  is  sufficient ly  deveh>ped  to  bring  a  constantly 
changing  supply. 


CHAPTr:R  vni. 


FORMATION    OF    THK    I'MIULrCAL    CORD, 

Tfie   remnants  of   the  vitelline   du<'t   and   the  yolk-sac,   two 

imbilic?d   art<MNes  and  one  umbilical   vein  leading  to  and  from 

[the  placenta^  and  a  gelutinous  nniss  called  tin'  fftidlln  of  Wharton, 

.all  covered  with  a  sheath  conjfiosed  of  several  layers  of  stratified 

lapithelium*  form    a  cord  (Fig.  56,  5),  called  the  umbitkal  rord, 

\>T  mtvel'Slring,  which  allows  the  embryo  to  move  freely  in  the 
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li(|Uor   ainnii   and   Ls   the   eonnecting  link    between   the   mothej 
and   (lie  t'hiki.     The  string-Uke  shajie  of  the  organ  is  bro light 
'about  gradually  by  the  aecumulatinn  of  li(|ii<>r  aninii  and   the 
consetjuent  extension  of  the  amnion,  until  it  ehjses  in  on   tht^' 
two  otiier  8acs,  the  allantoijs  and  the  yolk-sac.     In  the  beginning: 
there  h  only  a  short,  thi(!k  stalk,  called  the  yolk-siaJk,  or  ab- 


$. 


^hemutir  rt*pre»eiit»tion  of  the  lonniitlcin  of  the  uinblltfiil  oord  and  Its  cciitnl  tiuierttnn. 
(Ahlft'M.)  li'Jl,,  d<.H?klim  ri'lk-xtt ;  .srrfrf..  dec Mim  si-mHim;  n  ref^hjihc  dM  nf  lUDtifon ;  r,  umbltlcsl 
vettU'le;  A^  the  lnuk  of  the  emliryo  tijme<l  tinvupla  tlic  iLTotlnfc;  /^cnibr>'o  |«rtly  tunicd  ;  (\  Uiq 
turnlng^  beln^  act'ompUf  ht-d.  the  vcutraJ  «urfttcc  at  the  embryo  is  nearest  U*  the  semtlua. 


dominal  stalk,  by  which  the  caudal  end  of  the  foptus  is  connected 

with  tlie  chorion  (see  Figs.  64,  66,  67.68,  69).  and  into  which  the 
allantois  grows.  This  stalk  consists  chiefly  of  niesoderniie  tissue. 
Its  dorsal  surface  is  covered  by  a  single  layer  of  ectoderm  (Fig* 
39.  d). 

Probably  the  germinal  disk,  by  a  pro\^sion  of  nature,  as  a 
rule,  develops  on  the  part  of  the  ovum  oj>posite  to  tin*  decidua 
serotitia,  so  that  its  ventral  aspect  is  turned  towards  the  placenta, 
as  represented  in  Fig.  56,  5.  just  as  the  blastoderm  of  a  chick 
always  turns  to  the  top  of  the  egg,  where  it  is  most  favorably 
exposeil  to  the  maturing  influence  of  the  heat  given  off  by  the 
hatching  hen.  If  such  a  tlisposition  does  not  exist  in  man,  the 
einlnyo  must  turn  inside  of  the  ovum,  as  represented  in  Fig.  59^ 
A,  B,  C,  a  turning  which  is  brought  about  by  a  preponderance 
in  growth  tif  the  cephalic  fold  of  the  amnion  anti  pressure  on  the 
corresponding  part  of  the  allantois,  by  which  this  is  made  to 
atrophy. 

The  lilood-vessels  of  the  serotina  being  mor"  developed  than 
those  of  the  reflexa,  nourishment  is  more  plentiful  here,  and  the 
result  is  a  central  insertion  of  tlie  navel-string  on  tlie  placenta. 
That  such  a  prf»c(*ss  really  takes  place,  at  least  occasionally,  is 
proved  by  the  aberrations  from  the  normal  course,  resulting 
in  an  excentric  insertion  on  the  placenta  or  even  an  insertion 
on  the  mendjranes. 
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Between  the  chorion,  the  amnion,  the  allantois,  and  the 
yolk-sac  is  found  an  albuminous  fluid,  which  gradually  becomes 
inspissated  and  on  preserved  specimens  looks  like  a  membrane. 
This  substance  is  known  as  the  tunica  media,  or  membrana  inter- 
media of  Bischoff,  or  the  magma  r^ticuU  of  Velpeau. 


CHAPTER   IX. 

NUTRITION. 

The  ovum  contains  in  its  vitellus  nourishing  substances,  but 
these  would  soon  be  exhausted  if  they  were  not  renewed.  At 
first  the  ovum  and  the  embryo  receive  the  material  needed  for 
their  development  by  mere  endosmosis  from  the  maternal  tissues 
with  which  the  ovum  is  in  contact;  and  in  this  connection  it  may 
be  well  to  remember  the  fine  villi  that  sprout  out  on  the  surface 
of  the  zona  pellucida  while  the  ovum  is  still  on  its  way  from  the 
ovary  to  the  uterus.  These  increase  materially  the  surface  area 
of  the  ovum,  and  are  particularly  fit  to  absorb  fluid,  like  the  root- 
lets of  a  germinating  plant. 

At  a  later  stage  of  development,  when  the  true  chorion  is 
formed  and  its  villi  with  their  blood-vessels  grow  into  the  decidua 
reflexa  and  serotina,  nourishment  is  derived  through  them  from 
the  maternal  blood.  Still  later,  after  the  formation  of  the  placenta 
and  the  disappearance  of  the  villi  corresponding  to  the  reflexa, 
the  whole  nutrition  takes  place  through  the  placenta. 

As  we  have  seen  above,  there  is  nowhere  a  direct  communi- 
cation between  the  blood  of  the  mother  and  that  of  the  fcctus. 
The  villi  of  the  chorion  bathe  in  the  blood  of  the  intervillous 
spaces,  but  they  are  covered  all  over  with  a  single  or  in  most 
places  even  with  a  double  layer  of  epithelium,  and  the  fetal  ar- 
teries communicate  only  with  fetal  veins.  But  if  under  ordinary 
circumstances  there  is  no  direct  communication,  a  lively  inter- 
change of  substances  takes  place  between  mother  and  child  by 
osmosis  through  the  walls  of  the  villi  of  the  chorion  and  of  the 
blood-vessels  in  their  interior. 

In  this  way  gaseous  and  fluid  substances  are  transferred. 
Ether  given  to  the  parturient  mother  may  he  recognized  by  the 
smell  imparted  to  the  breath  of  the  now-borii  babe.  Cliloroform 
and  oxide  of  carbon  have  been  shown  to  pass  from  tlie  luotlier 
to  the  fcetus. 

The  blood  in  the  umbilical  vein  is  of  a  bright-red  color  and 
that  in  the  umbilical  arteries  is  dark,  the  (lifTerence  evidently 
being  attributable  to  the  [)resence  of  a  large  amount  of  ()xy<z:(Mi 
in  the  former  and  of  carbonic  acid  in  the  latt(M-.     This  conclusion 
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luiH  IxHMi  corrolmratod  by  (luantitative  chemical  examination  of 
the  l>l()()(l  circulating  in  the  different  vessels. 

Different  drugs,  such  as  iodide  of  potassium,  salicylic  acid, 
and  ferrocyanide  of  potassium,  administered  to  the  mother, 
have  been  found  in  the  fcrtus.  Thus  medicinal  substances  taken 
by  the  mother  may  affect  her  unborn  child.  This  is  notably 
the  case  with  opium,  mercury,  copper,  lead,  arsenic,  and  the 
iodides. 

While  thus  we  are  warranted  in  stating  in  a  general  way  that 
all  gaseous  substances  and  those  soluble  in  water  can  pass  the 
barrier  between  the  maternal  and  fetal  organisms,  the  statement 
does  not  apply  to  solid  bodies,  even  of  very  small  dimensions.  On 
the  contrary,  there  is  ample  reason  to  believe  that  no  solid  body, 
Ih>  it  ever  so  little,  can  pass  through  the  normal  placenta.  To 
this  effect  numerous  experiments  have  been  made  with  substances 
that,  on  account  of  their  color,  are  easily  recognizal)le,  such  as 
cinnabar,  madder,  and  India  ink.  These  experiments  have  so 
often  given  a  negative  result  that  the  conclusion  seems  war- 
ranted that  in  the  exceptional  cases  in  which  a  transfer  took 
place  it  was  due  to  a  minute  injury  of  the  epithelium  of  the  villi 
of  the  chorion.  Not  even  the  physiological  emulsion  of  fat 
absorlHMl  by  the  villi  of  the  intestine  can  pass  those  of  the  chorion. 
In  a  case  of  lucocytluemia  the  feial  blood  remained  unchanged, 
showing  that  the  white  bloiul-corpusoles  did  not  pass  from  mother 
to  child,  while  the  reil  blooil-cor[>usclos  are  normally  much  more 
numerous  in  fetal  than  in  maternal  blood,  which  proves  that 
they  do  niU  pass  from  i>ne  lo  ihe  other.  The  nucleated  red 
blood-corpuscles  of  the  tivtus  circulating  in  the  chorionic  villi 
do  not  enter  the  intervilKms  spaces. 

New  interest  has  Iven  addo\l  to  the  question  alniut  the  possi- 
bility of  the  passage  o!  solivls  from  the  mother  to  the  child  since 
we  know  that  iti  certain  v^atclur.s:  vUs^*as**s  the  infeolion  is  caused 
by  tnicrv>-v^rgaru<m<.  rh*si<.  the  nuorv>K\<  of  typhoid  fever, 
piiouuionia.  tulvrv  ulv^-iiv.  av.vl  va.\*\:ua.  as  well  as  staphylococci, 
strepio^'vvoi.  av.vl  ^:u:'.l;;s  v'oli  v"o:r,:r;u:iis,  :\ave  Uvu  found  in  the 

v'.A  !:\v!:  ::ie  :uother.  But  since 
:rv  :r',v;  wo  her\^  deal  with  patho- 
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substance  is  so  large  that  it  probably  serves  to  determine  the 
formation  of  the  cavity  of  the  pelvis;  and  if  we  compare  the  dif- 
ferent degrees  of  density  between  the  watery  liquor  amnii  and 
the  tarry  meconium  we  can  imagine  that  large  amounts  of  the 
former  have  been  needed  to  form  the  latter,  even  if  we  take  into 
consideration  the  fact  that  bile  and  intestinal  epithelium  from 
the  f(i*tus  form  part  of  it. 


CHAPTER    X. 

SECRETION  AND  EXCRETION. 

We  have  already  mentioned  that  the  carbonic  acid  of  the 
blood  passes  from  the  fetal  to  the  maternal  vessels.  The  same  is 
in  all  likelihood  the  case  with  effete  matter  of  the  fetal  body. 
That  such  a  transfer  takes  place  from  the  foetus  to  the  mother 
has  been  proved  experimentally  by  injecting  strychnine  into  the 
foetus  of  an  animal  and  thereby  poisoning  the  mother. 

Bile  is  secreted  by  the  liver  and  forms  part  of  the  meconium. 
In  the  stomach  are  found  pepsin  and  rennet. 

In  regard  to  the  function  of  the  kidneys  opinions  differ. 
Formerly  the  liquor  amnii  was  believed  to  be  the  fetal  urine  ex- 
creted by  the  urinary  organs,  but  this  theory  has  met  with 
much  adverse  observation  and  argument.  The  criticism  that 
it  would  seem  strange  if  the  foetus  should  be  suspended  nine 
months  in  its  own  urine  and  drink  it  and  give  it  off  again  is  not  so 
forcible  as  it  may  appear  at  the  first  glance,  because,  as  we  shall 
presently  see,  a  somewhat  similar  arrangement  actually  exists 
in  regard  to  the  fetal  blood.  But  the  amount  of  urea  found  in 
the  li(iuor  amnii  at  term  is  very  small  (0.03 — 0.04  per  cent.),  and 
in  ca.ses  of  early  premature  birth  there  is  none  at  all.  The  pres- 
sure in  the  fetal  arteries  is  so  small  compared  with  that  exercised 
by  the  uterus  on  the  ovum  that  not  much  urine  could  be  secreted 
by  the  kidneys  and  made  to  fill  the  bladder.  Most  of  the  instances 
that  have  been  alleged  as  proof  of  accumulation  of  lar^e  amounts 
of  urine  in  the  bladder  were  cases  of  atresia  ani  vesicalis,  in  which 
the  fluid  may  have  come  from  the  intestine  and  the  licjuor  anmii 
and  not  from  the  kidneys.  In  a  case  of  premature  rupture  of  the 
membranes,  with  living  f(rtus,  the  licjUor  amnii  was  ro[)oatodly 
examined  during  thirty-one  days,  and  contained  only  traces  of 
urea.  It  seems,  therefore,  to  be  proved  that  the  liquor  ainiiii  is 
not  fetal  urine;  but  that  occasionally,  especially  towards  the 
end  of  pregnancy,  some  urine  mixes  with  it.  It  originates  chieHy 
in  the  mother  and  reaches  the  foetus  by  exudation. 


The  flmt  embryonic  rlir nlatton  fn  the  Ta«culaj  area  of  the  ynlk-sar  of  n  mbhlt  (Biachoff.)  1. 
tinu*  tonnhmUw;  "2,  omiihulnmtniL-mc-ric  vHn  ;  a,  lower  brwiirli  <if  tlic  wunt- ;  4,  h«mrt,  Iwrit  like 
tt!i  *;  Ti.  [irlitiitive  iu>rtit\  nr  inferior  Tertebml  ty*teriea;  6,  on];jlLftIoiiie«enierio  iwu-ric*:  7,  |»riiaary 
opUt.'  vtiiii'lu*.  • 

might  l>e  exported,  the  transition  from  one  to  the  other  i^  not 
abrupt,  but  one  gradually  replaces  the  other. 

The  human  lieart  devdops  early.    It  is  discernible  and  shows 
rhythmic  contractions    a  few  hours  after  the  formation  of   the 
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primitive  streak,  hut  does  not  at  that  early  period  ooinmunioate 
with  the  blood-vessels,  so  that  there  is  no  circulation  until  later, 
when  the  blood-vessels,  formed  independently^  connect  with 
the  heart. 

The  first  efiibrj^omr  rirrulation  taken  place  in  the  yolk-sac* 
The  blood  goes  from  the  two  primitive  aortii\  or  inferior  verte- 
bral arteries,  through  the  omphalomesenteric  arteries  to  the 
upfjer  part  of  tlie  umhili(*a!  vesicle,— that  is,  that  portion  of  it 
which  is  nearest  the  eml>ryn,— and  returns  thrnugli  the  sinus 
teriiiinalis  and  the  ompiialomesenteric  veins  to  the  sinus  of  the 
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FlTUt  eaibryfrnTo  clrculjitlnn  a  little  liirer  ^TitntScr  ut  cimntrt'iil],  \.  v. )  a,  »llant«is.  lu»t  byd- 
dtti^:  h.  h,  h,  nin(>lia1nmoKtnii(*ri4-  urterit*,  (.NniiUtpf  fr<tm  the  twn  |»rirniliVf'  ttlMloiiiiimt  uortif.  or  iiife- 
flor  vcrtcbrnJ  lirtcrlc*;  «mi,  tuit.  llie  I  wo  tniiika  of  the  ntnj<liulumtiseiiterie  vein*  ;  <«.  )*lni.is  ut  heart ; 

heart  (Figs.  GO,  61).  Later  the  two  inferior  vertebral  arteries 
blend,  forming  the  abdominal  atjrta.  The  omphalomesenteric 
arteries,  whicli  in  the  l>egiuniiig  are  numerous,  atri)[)hy  and  are 
reduced  to  I  wo,  and  finally  to  one,  the  right  omphalomesenteric 
artery. 

The  first  circulation  takes  place  in  the  following  way.  The 
heart  contracts  (systole),  propelling  the  blood  into  the  aorta, 
whence  it  enters  the  vertebral  arteries,  and  from  them  goes  to 
the  omphalomesenteric  arteries,  whicli  distribute  it  over  the 
vai^cular  area  of  the  umljilical  vesicle  in  capillary  vessels.  The 
blood  takes  up  nutritive  elements  from  the  vitellus,  and  returns 
through  the  sinus  terminal  is,  the  omphalo  mesenteric  veins,  the 
sinus  of  the  heart,  and  the  heart  itself,  whicli  it  finds  relaxed 
(diastole).  This  system  of  circulation  exists  only  a  short  time. 
At  the  end  of  the  fifth  week  it  has  already  begun  to  give  way  to 
the  fiecond  circulation,  tiuit  uf  the  placenta. 

The  second  emhryonic  cirvulniion  is  i>rought  about  by  means  of 
the  allantois,  that  other  sac  wliich  protrudes  frcmi  the  abdimiinal 
surface  of  the  foetus.    This  carries  blood* vessels  to  all  the  villi  of 
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the  chorion,  but,  as  we  have  seen  above,  those  implanted  in  the 
decidua  reflexa  soon  become  atrophied  and  disappear,  while 
those  entering  the  decidua  serotina  flourish  and  acquire  such 
dimensions  that  they  make  up  the  bulk  of  the  placenta  at 
term. 

At  the  time  this  second  circulation  is  established  the  heart 
has  become  divided  into  auricles  and  ventricles,  but  between  the 
two  auricles  there  is  an  opening,  the  foramen  of  Botallo^  or  foramen 
ovale.  The  pulmonary  arteries  have  been  formed,  but  they  com- 
municate with  the  aorta  through  the  ductus  arteriosus  of  Botallo. 
Finally,  the  liver  and  the  vena  porta  have  been  formed.  The 
vena  porta  is  that  part  of  the  omphalomesenteric  vein  which 
comes  from  the  intestine  and  opens  into  the  right  advehent 
hepatic  vein.  The  other  portion  which  is  distributed  over  the 
yolk-sac  becomes  smaller  and  smaller  and  disappears.  The 
umbilical  vein  anastomoses  with  the  venae  hepaticje  advehentes, 
and  from  this  point  a  large  canal,  the  ductus  venosus  of  Aranziy 
leads  to  the  vena  cava  inferior  (Plate  I.,  Figs.  63,  64). 

In  the  second,  or  placental,  circulation,  the  blood  moves  in 
the  following  way.  From  the  left  ventricle  it  goes  through  the 
ascending  aorta  and  the  arch  of  the  aorta,  and  simultaneously 
from  the  right  ventricle  through  the  pulmonary  artery.  The 
blood  from  the  aorta  goes  to  the  innominate  artery,  the  left 
carotid,  and  the  left  subclavian  artery,  supplying  the  head  and 
the  upper  extremities.  Of  that  coming  through  the  pulmonary 
artery  only  a  little  enters  the  still  small  branches  of  that  artery 
ramifying  in  the  two  lungs:  by  far  the  greater  portion  goes 
through  the  duct  of  Botallo,  the  descending  aorta,  and  the  com- 
mon iliac  arteries.  Where  these  bifurcate,  the  smaller  portion 
passes  through  the  external  iliac  artery  to  the  lower  extremity, 
and  the  much  larger  flows  through  the  internal  iliac  artery  and  its 
continuation,  the  umbilical  artery,  to  the  placenta,  where  oxygena- 
tion takes  place  by  contact  with  the  maternal  blood.  As  we  have 
seen  above,  not  a  drop  of  blood  passes  from  the  mother  to  the 
foetus,  but  the  oxygen  in  the  maternal  blood  is  transmitted 
through  the  fine  membrane  separating  the  blood  circulating  in 
the  villi  of  the  chorion  from  that  circulating  in  the  intervillous 
blood-spaces  of  the  maternal  portion  of  the  i)lacenta,  and  com- 
bines with  the  red  blood-cori)U8cles  of  the  foetus,  changing  the  hue 
of  the  blood  from  a  dark  cherry  color  to  a  bright  scarlet. 

From  the  capillaries  of  the  placenta  the  rejuvenated  blood 
flows  through  the  umbilical  vein  to  the  umbilicus.  In  the  foetus 
it  divides  into  currents,  some  of  which  go  to  the  right  and  the 
left  through  the  veme  hepaticie  advehentes  to  the  substance  of 
the  liver,  while  the  median  current  continues  in  a  straight  course 
through  the  ductus  venosus,  lying  on  the  lower  surface  of  the 
liver,  and  enters  the  vena  cava  inferior,  which  leads  it  to  the 
right  atrium.     Here,  again,  a  separation  takes  place,  guided  by 


Fio.  63. — Second  fetal,  or  placental  circulation.  1,  fetal  surface  of  placenta, 
on  one-half  of  which  the  amnion  lias  been  removed,  showing  the  branches  of 
the  umbilical  vein  (red)  and  the  umbilical  arteries  (purple) ;  2,  chorion  :  3, 
amnion  ;  4,  umbilical  cord  ;  5,  umbilicus,  where  the  vessels  of  the  cord  separate  ; 
6,  umbilical  vein  ;  7,  advehent  hepatic  vein  ;  8,  trunk  of  vena  porta  ;  9,  venous 
duct  of  Aranzi  ;  10,  anastomosis  between  the  venous  duct  and  the  vena  cava 
inferior  ;  11.  vena  civa  inferior  above  the  diaphragm  :  12,  right  auricle  of  heart  : 
13,  ventricles  of  heart ;  14,  vena  cava  superior  ;  15,  ascending  aorta  ;  16,  pul- 
monary artery  ;  17,  right  and  left  pulmonary  branches  of  the  same  ;  18,  arterial 
duct  of  Botallo  ;  19,  descending  aorbi ;  20,  abdominal  aorta  (cut) ;  21,  common 
iliac  artery  :  22,  external  iliac  artery  ;  23,  umbilical  artery,  continuation  of  the 
internal  iliac  arter)'. 

Fio.  64. — Fetal  heart  and  chief  l)lood-vessels.  1,  vena  cava  inferior  ;  2, 
Eustachian  valve  ;  3,  foramen  t»f  Botallo  :  4,  vena  cava  superior  ;  5,  ventricles  : 
6,  pulmonary  artery  ;  7,  arterial  duct  :  8,  aorta. 
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the  Eustachian  valve,  a  small  portion  going  to  the  right  ventricle, 
and  the  bulk,  through  the  foramen  of  Botallo,  to  the  left  atrium 
and  thence  to  the  left  ventricle,  thus  returning  to  the  starting- 
point. 

The  characteristic  of  the  placental  circulation  is  that  the  two 
kinds  of  blood,  the  arterial  and  the  venous,  are  not  separated. 
The  pure  blood  of  the  umbilical  vein  and  the  ductus  venosus 
mixes  with  impure  blood  coming  through  the  revehent  hepatic 
veins  from  the  liver  and  through  the  omphalomesenteric  vein, 
that  gradually  is  transformed  to  the  portal  vein,  also  from  the 
intestine.  At  the  liver  there  is  namely  a  double  set  of  veins:  the 
venas  hepaticw  advehentes  bring  pure  blood  to  the  liver;  the  vence 
hepaticce  revehentes  carry  impure  blood  away  from  that  organ. 
The  former  start  from  the  umbilical  vein  at  the  lower  end  of  the 
venous  duct,  while  the  latter  enter  this  duct  at  its  upper  end. 
Thus,  inside  the  body  of  the  foetus  there  is  unmixed  arterial  blood 
only  on  the  short  distance  from  the  umbilicus  to  the  anastomosis 
between  the  venir  hepaticje  revehentes  and  the  upper  end  of  the 
ductus  venosus.  The  left  lobe  of  the  liver  receives  pure  blood. 
The  right  a  mixture  of  that  from  the  venous  duct  and  from  the 
vena  porta. 

As  the  current  progresses,  the  blood  becomes  more  and  more 
mixed.  In  the  vena  cava  inferior  it  blends  with  that  returning 
from  the  lower  extremities  and  the  pelvic  organs.  In  the  right 
auricle  it  receives  the  blood  coming  from  the  head  and  the  upper 
extremities,  and  in  the  left  auricle  it  is  joined  by  the  blood  from 
the  lungs.  The  most  impure  blood  is  that  flowing  through  the 
veins  of  the  trunk  and  the  lower  extremities. 

The  head  and  the  upper  extremities  receive  somewhat  better 
blood  than  the  trunk  and  the  lower  extremities,  for,  on  account 
of  the  anatomical  disposition  and  the  direction  of  the  current  of 
the  blood,  most  of  that  coming  through  the  vena  cava  inferior, 
which  is  less  impure,  flows  through  the  foramen  ovale,  the  left 
auricle,  the  left  ventricle,  and  the  aorta  to  the  head  and  the 
upper  extremities,  while  the  trunk  and  the  lower  extremities  are 
fed  with  the  purely  venous  blood  from  the  vena  cava  superior 
and  a  small  quantity  of  blood  from  the  vena  cava  inferior,  which 
blood  goes  from  the  right  ventricle  through  the  pulmonary  artery 
and  the  ductus  arteriosus,  entering  the  aortal  blood  after  the  head 
and  the  upper  extremities  have  been  supplied. 

Third  Circulation. — After  the  first  breath  the  final  circula- 
tion, that  which  continues  through  life,  takes  its  beti^inning.  The 
seat  of  oxygenation  is  now  moved  from  the  placenta,  from  which 
the  child  will  soon  be  separated,  to  the  lun^s.  It  is  eharacteri/AHl 
by  being  double,  one  portion  of  the  l)h)od  circulating  between 
the  heart  and  the  lungs  and  another  between  the  heart  and  the 
periphery  of  the  body,  and  by  the  strict  separation  between 
arterial   and   venous  blood.     The   foramen    ovale   closes.     The 
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ductus  arteriosus  loses  its  lumen  and  forms  a  short  fibrous  cord 
between  the  pulmonary  artery  and  the  arch  of  the  aorta.  That 
portion  of  the  umbilical  arteries  that  Ues  between  the  trunk  of 
the  hypogastric  artery  and  the  umbilicus  is  transformed  into  the 
true  lateral  ligaments  of  the  bladder.  The  umbilical  vein  becomes 
the  round  ligament  of  the  liver,  and  the  ductus  venosus  is  also 
obliterated. 

From  the  left  ventricle  the  blood  goes  through  the  aorta  and 
its  branches  to  the  whole  body,  ending  in  capillary  nets,  from 
which  the  blood  enters  the  veins  and  is  poured  into  the  right 
auricle  through  the  vena^  cavae  superior  and  inferior.  Hence  it 
is  propelled  to  the  right  ventricle,  thus  completing  the  greater,  or 
systemic^  circulation.  Next  the  dark  venous  blood  flows  through 
the  pulmonary  artery  to  the  lungs,  where  it  is  oxidized  by  ab- 
sorbing the  oxygen  of  the  air  which  enters  through  the  bronchi, 
bronchioles,  and  alveoli.  Finally,  the  blood  returns  as  bright 
arterial  blood  through  the  pulmonary  veins  to  the  left  auricle 
and  the  corresponding  ventricle,  from  which  we  started.  In  this 
way  the  lesser^  or  pubnonary,  circulation  is  finished. 

While  the  transition  from  the  first  to  the  second  circulation 
takes  place  very  gradually,  that  from  the  second  to  the  third  is 
in  many  respects  instantaneous.  At  the  first  breath  drawn  by 
the  child  the  lungs  are  filled  with  air  and  expanded,  so  as  to  at- 
tract a  large  amount  of  blood.  The  blood  returning  from  the 
lung  to  the  left  auricle,  the  pressure  between  the  two  auricles  is 
equalized,  the  current  from  the  right  auricle  is  stopped,  and  gradu- 
ally the  oi)ening  between  tlie  two  is  permanently  obliterated. 

The  umbilical  arteries  contract  and  their  walls  grow  thicker 
until  their  luniina  disappear.  The  passage  is  usually  completely 
interrupted  at  the  end  of  the  fourth  day.  The  ductus  arteriosus 
closes  by  cell  proliferation  in  its  wall,  and  by  the  end  of  three 
weeks  it  is  completely  impervious.  The  umbilical  vein  and  the 
ductus  venosus  collapse  and  are  generally  closed  at  the  end  of  a 
week. 


CHAPTER    XIII. 

OTHKH    FUXCTIOXS. 

Besides  circulation,  rosjiiration.  nutrition,  secretion,  and 
excretion,  some  otluM*  functions  are  known  to  take  place  in  the 
fetal  organization.  The  inspissated  condition  of  the  meconium 
shows  that  a  resorption  takes  |)lace  through  the  mucous  mem- 
brane of  the  intestine.  The  fact  that  the  meconium  is  always 
found  in  the  lowest  part  of  the  intestine  is  proof  that  this  canal  is 
the  seat  of  peristaltic  movement.    By  applying  our  ear  to  the 
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abdomen  of  a  woman  during  the  second  lialf  of  pregnancy  we  can 
hear  the  f(i*tus  move,  and  on  palpating  the  abdomen  tluring  ail- 
vanced  pregnancy,  we  can  f>oth  feel  and  see  the  f(i*tus  move,  and 
the  pregnant  woman  herself  feels  fetal  movements. 


CHAPTER   XIV. 


DURATION   OF   PHEGNANCY. 


Both  for  scientific  satisfaction  and  for  the  just  settlement  of 
judicial  cases,  it  would  be  desirable  to  know  the  duration  of 
gjestation  in  woman,  but,  unfortuimtely,  this  is  only  possible 
within  widely  differing  limits.  In  most  instances  the  date  of  the 
fecundating  coition  is  unknown,  and  even  in  the  comparatively 
small  number  of  observations  of  cases  in  which  only  one  sexual 
approach  has  occurred,  we  do  not,  as  explained  above,  know 
when  fecundation— that  is,  the  combination  of  the  spermatozoid 
with  the  ovum^was  accomplished.  In  other  words,  the  true 
starting-point  of  gestation  is  unknown.  Furthermore,  there 
cannot  he  any  doubt  that  the  time  from  the  moment  of  fecunda- 
tion till  the  birth  of  the  child  varies  very  much  in  women,  as  it 
does  in  animals.  The  same  woman  finds  fre(iuently  considerable 
differences  in  the  duration  t)f  her  j pregnancies.  Thus,  in  a  case 
about  which  the  writer  has  notes,  in  six  pregnancies  the  time 
counted  from  the  first  day  of  the  last  menstruation  was  respec- 
tively two  hundred  and  seventy-eight,  two  hontired  and  ninety- 
mx.  two  hundred  and  eighty-two,  two  hundred  ami  seventy-two^ 
two  hundred  and  sixty-four,  anrl  two  humlred  and  seventy-six 
day.s,  and  all  the  chikiren  were  born  fully  developed.  In  domes- 
tic aniTuals,  where  impregnation  is  possible  only  during  rut  and 
wliere  in  most  cases  only  one  edition  is  allowed,  the  length  of 
gestation  varies  very  much:  in  the  horse  lietween  2S7  ami  417 
days,  in  the  cow  between  240  and  321  days,  in  the  sheep 
between  146  ami  15S  days,  in  the  sow  between  109  and  13*1  days, 
and  in  the  rabbit  Ijetween  27  and  35  days, 

Baeetl  on  large  statistics  the  supjKKsition  is  warranteil  that  in 
woman  tlie  time  varies  between  220  and  320  liays,  counting  from 
the  fecutuJating  interctjurse, 

While  extremes  occur,  the  average  time  from  the  first  day  of 
the  last  menstruation  till  the  birtli  of  tlie  child  may  be  placed  at 
280  days.  In  animals  the  duration  of  gestation  is  proportionate 
with  their  size,  tite  average  being  f<n'  the  elephant  025,  the  liorse 
1145,  the  cow  2S2.  the  sheep  151,  the  sow  115,  the  dog  00,  the  cat 
56,  and  the  rabbit  31.  Counting  from  the  prolific  coition  it 
would,  of  course,  be  shorter  in  women  than  two  hiindrefl  and 
eighty  days,  and   counting  from  tlie  first  missing  menstruation. 
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which,  as  we  have  seen,  probably  would  be  more  correct,  it 
would  l)e  still  shorter.  In  taking  the  first  day  of  the  last  men- 
struation as  starting-point,  it  must  be  borne  in  mind  that 
women  not  unfrequently  menstruate  once  or  twice  after  having 
become  impregnated,  but  then  the  amount  of  blood  lost  is  always 
very  much  smaller  than  in  the  unimpregnated  condition.  Gen- 
erally the  practised  hand  of  the  obstetrician  will  also  allow  him 
by  means  of  the  size  of  the  uterus  to  refer  the  beginning  of  the 
gestation  to  the  right  menstruation. 

For  practical  purposes,  it  is  necessary  to  have  some  easy 
method  of  foretelling  the  expected  day  of  confinement.  Sub- 
tracting 280  days,  the  average  duration  of  pregnancy,  from  365 
days,  corresponding  to  a  calendar  year,  leaves  85  days,  which 
should  be  subtracted  from  a  year,  counting  from  the  first  day  of 
the  last  menstruation,  in  order  to  find  the  day  of  expected  con- 
finement; but  as  this  would  be  a  troublesome  calculation,  it  is 
made  much  simpler  by  counting  three  months  back^  which  would 
he  ahonl  92  days,  and  adding  7  days;  e,g,y  if  the  first  day  of  the 
last  menstruation  was  the  15th  of  June,  the  expected  day  of  con- 
finement is  the  22d  of  March.  But  the  physician  should  take  care 
to  explain  to  the  patient  that  she  may  be  taken  ill  either  earlier 
or  later.  Since  the  whole  calculation  is  so  very  inexact,  it  is  not 
worth  while  to  make  a  difference  for  months  with  thirty  or  thirty- 
one  days  nor  special  allowance  for  February  with  twenty-eight 
days  or  bissextile  years  with  three  hundred  and  sixty-six  days. 

The  determination  of  the  shortest  and  longest  possible  dura- 
tion of  gestation  is  of  great  judicial  importance,  and,  unfortu- 
nately, legislation  has  not  followed  the  accumulated  experience  of 
medical  science  in  this  respect.  The  question  about  the  longest 
possible  term  presents  itself  in  cases  of  the  birth  of  a  child  after 
a  husband's  death  or  absence  from  his  wife.  In  France  the  law 
declares  that  the  legitimacy  of  a  child  may  be  contested,  if  it  is 
born  more  than  300  days  after  the  last  possible  connection  be- 
tween the  spouses.  In  Germany  the  legal  limit  of  duration  of 
pregnancy  is  placed  at  302  days,  but  if  it  exceeds  this  term,  the 
woman  has  still  the  right  to  prove  the  legitimacy  of  her  child 
in  court.  In  Austria  307  days  are  allowed.  In  England  and 
America  a  more  liberal  spirit  prevails.  A  high  authority  on 
evidence  (Wharton)  says:  ''Physicians  must  determine  the 
matter,  and  if  the  space  between  the  minimum  and  maximum 
periods  hitherto  allowed  is  shown  to  be  too  long  or  too  short,  the 
courts  will  readily  follow  the  truth  as  it  is  made  manifest.''  In 
America  a  period  of  313  and  317  days  respectively  has  been  judi- 
cially declared  possil)le.  As  we  have  seen  above,  science  admits 
even  the  possibility  of  a  much  longer  term  of  gestation.  Winckel, 
who  has  made  a  special  study  of  the  question  as  expert  for  the 
court,  places  the  limit  at  320  days,  and  another  German  scholar, 
Schichting,  admits  even  334  days. 
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In  cases  of  protracted  gestation  the  calculation  of  the  woman 
should,  however,  be  confirmed  by  the  unusual  size,  weight,  and 
development  of  the  child.  By  a  large  child  Winckel  understands 
one  weighing  at  least  4  kilogrammes  and  measuring  52  centi- 
metres or  more. 

In  other  cases  the  medical  expert  is  questioned  in  regard  to 
an  unusually  short  period  of  gestation.  For  instance,  a  man  has 
been  separated  for  two  years  from  his  wife,  then  they  reunite, 
and  at  the  end  of  seven  months  the  woman  gives  birth  to  a  child. 
The  question  is,  ''Can  it  be  his?''  The  woman's  reputation  and 
the  child's  legitimacy  are  at  stake.  A  curious  case  of  this  kind 
happened  once  in  high  society.  The  daughter  of  the  house  be- 
came impregnated  by  a  married  artist,  and  by  the  advice  of  her 
mother  she  allured  an  unmarried  gentleman  to  have  inter- 
course with  her,  accused  him  of  having  ruined  her,  and 
demanded  that  he  marry  her. 

In  all  such  cases  the  medical  expert  should  first  carefully  look 
for  all  signs  of  maturity  or  deficient  development;  but,  even  if 
the  child  is  fully  developed,  he  should  bear  in  mind  that,  just  as 
among  animals,  there  is  great  latitude  in  regard  to  the  time 
needed  for  full  development.  We  see  the  same  in  childhood;  one 
person  of  fifteen  years  will  look  as  if  he  were  twenty  years  old, 
and  another  as  if  he  were  twelve.  It  is  painful  to  read  the  testi- 
mony that  has  been  given  in  court  by  great  obstetricians.  There 
is  no  doubt  that  occasionally  a  seven  or  eight  months'  child  is 
born  as  fully  developed  in  every  respect  as  most  children  are  at 
the  end  of  nine  months.  But  thereabouts  the  limit  must  be 
drawn.  In  Germany  the  law  declares  181  days  to  be  the  shortest 
time  of  uterogestation  for  a  living  child.  Here  we  are  not  bound 
by  any  law,  but  the  lowest  limit  for  full  development  cannot  be 
placed  much  below  7  months  in  any  case.  A  foetus  of  6  months 
differs  very  materially  from  one  born  at  the  usual  term. 


CHAPTP]R   XV. 

DEVELOPMENT    OF   THE    FCETUS    IX    EACH   LUNAR    MONTH. 

In  describing  the  development  of  tlie  f(rtus  it  is  convenient 
to  divide  the  average  time  of  two  hundred  and  eighty  days,  or 
forty  weeks,  into  ten  parts,  each  of  four  weeks;  hut  the  reader 
will  bear  in  mind  the  great  individual  variations  in  regard  to 
rapidity  of  development,  and  that  the  two  hundred  and  eighty 
days  are  counted  from  the  first  day  of  the  last  menstruation, 
while  fecundation  of  the  ovum  and  the  development  of  the 
embryo  begin  later.  In  some  cases  the  real  a^e  of  the  embryo 
can,  however,  be  ascertained  with  more  or  less  accuracy. 
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First  Month, — The  youngest  liuman  ova  known  belong  to 
the  end  of  the  first  or  beginning  of  the  .second  week.  On  page 
29  we  have  seen  a  re|>rodiH*tion  of  that  described  by  Peters  (Fig. 
42)j  showing  the  eini^ryo  in  the  form  of  a  Hat  disk  lying  on  the 
yolk-sac.     In  the  youngest  ovum  of  Spee  (Figs.  ti4,  65)  develop- 
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Ouman  embryo  In  tbe  second  ^eek,  m 
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mi^lulIiLry  mtiul ;  j?,  nit^^lullary  (groove:  c.llt  ( 
rmlis  iieureiitcHsMis :  pr,  firimitlve  groove. 


ment  has  progressed  a  little  farther.  The  embryo  is  connected 
with  the  chorion  liy  means  of  a  sliort,  thick  stalk,  calknl  the 
abdominal  Malk,  which  later  is  developed  to  the  umbilical  cord. 

The  j)rimitivc  groove  is  visible 
and  the  medullary  tube  is  form- 
ing.  The  neurenferic  canal  is  an 
opening    situated    between    the 

Fig.  <J7, 


Fni.  &\. 


Hutnari  ovum  in  the  N?porni  week.    (8poe,) 
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biUciil  vt^icle. 


Lnngrttudiiml  i^LH^tion  of  tlu»  s«me  hiimari  ovum 
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cliivrioi] ;  ^,  ub«l(>i3jiiin1  i^ralk ;  </,  umblUcail  vc^ldis 
lU,  a]!kiiUi>is;  am.  unitiimi. 


primitive  streak  and  the  medullary  groove  and  connecting  tlie 
ectotlcrm   with   the  entoderm. 

Fig,  66  represents  part  of  the  same  ovum,  showing  that  the 
amnion  was  already  closed.  Fig.  67  show\s  a  section  of  the  same 
ovura»  The  allantois  is  growing  into  the  abdxuninal  stalk.  This 
ovum  was  ex])elled  one  week  after  the  non-a|>f>ea ranee  of  the 
expected  menses.  An  ovum  of  a  slightly  older  date,  hiii  belonging 
to  the  first  half  of  the  second  week,  is  represented  diagram- 
matically  in   Figs,  68  and  69. 
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In  Fig.  70  is  shown  a  human  ovum  between  12  and  13  days 
old.  It  meanures  o  millimetres  in  diameter.  The  chorion  is 
ctjvered  v^ith  villi  and  on  being  opened  reveals  the  embryo  lying 
Hat  on  the  large  yolk-sae. 

Fig*  71  represents  a  human  ovum  of  about  14  days. 
The  embryo  represented  in  Fig.  72  ranges  probably  between 
the  two  la*st  mentioned.  The 
slightly  curved  end>ryois  bound 
Ui  the  chorion  by  the  tliiek  ab- 
dominal stalk.  On  the  yolk-sac 
are  seen  blood-vessels  behmg- 
ing  to  the  seciuid  circulatory 
system. 


Fi«.  m. 


iitniin  ovum  and  embryo  tn  the  wwmd 
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Lotiirltudlnal  Rpctton  through  the  BamcoTuin 
mid  embryo,  r^,  chorion;  ain,  neinlon;  6. 
itb<lutiiliiiil  ffUilk;  al,  tulhrnUA^i  c  embryo;  <-.», 
e&nj&Iia  tieiironterli-iiij^ ;  U.^  Isluud^  of  lilood  oa 
the  wall  of  the  yolk-^ie. 


In  the  embryo  represented  in  Fig.  73.  which  is  from  16  to  18 
lays  old,  the  amnion  still  hugs  closely  the  endjryo.     The  upj^er 
Fand  lower  extremities  are  budding  and  the  postoral  arches  have 
appeared. 

Fig,  74  shows  the  development  at  tlie  end  f>f  the  thir  I  week. 

The  viHweral  arches  are  four  in  number  with  the  clef  is  between 

them.     The  intestine  has  becrune  lulmlar  and  the  vitt*lh)-intes- 

inal    conimunicfttion    diminisln^d    in  width.     The    heart    is   S- 

ihaped.     The  rudiments  of  I  lie  eye  ami  ear  are  visible. 

At  the  en<l  t>f  four  weeks  the  yolk-sac  is  tjyriforrn.    The  lieart 
w€?U  developed.     The  extremities  begin  to  divide  into  proxi- 
mal and   middle  segments  (i"'ig.  75). 

The  reader  will  reirnirk  how  rapidly  the  deve!opnu*nt  takes 

j>lace  during  this  numtlu     Al  the  end  of  four  weeks  the  embryo 

Ifnrasures  8  millimetres  in  length  fmm   llie  vertex  t<»  the  most 

]  '-nt  point  of  the  tail  end.  but  it  is  so  curved  that  the 

J  irrnent  taken  ahuig  tlic  Imck  is  two  eentime1n*s  {Fig.  76). 

Tie  chorion  is  covered  with  villi  all  over.    The  undiilical  vesicle 

las  a  narrow  stalk.    The  amni<m  is  spreading  on  the  inside  <if  the 

chorion.     The  visceral  arches,  the  eye,   and  the  extremities  are 
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numftn  ovam  and  orabrro  of  about  14  dayi. 
(Allen  ThoTniMiii.)  A^  th«  ovuin  ojifned,  half 
the  cLoriuri  luiil  UiotieiftideaiHl  the  etu  bryo  atid 
yolk-sac  »eeu  in  Uie  other;  natural  «ze,  about 
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B,  the  einbrycj  and  yulk-aac  viewed  from 

from    that     of     an    aniinaL      The      tho  dorviiJ  ust^ct,  ma^nifled  abcjut  Um  ttmea. 

,  |.  I  I    i       A    M     r        *^  yolk'sue;  i»,  hind-brulii  r*>rtion;  for  a  s^iaoe 

curvature    troni    head    to   tail    dl-      ihemedullaooanalishenjclosetl;  c.themid- 

miiiishes.    The  abdtuTieii  is  pro-    i^^^i  <nH?n  mv^nriy;  d.  hinder  pn  of  the 

.  e       \  meduLJary  canal  alAo  open;  ^r,  portion  of  niem- 

trudnig    in    COnseillienee    of     the     brane,  i»yrhai»  belonging  to  the  tom amnion. 

growth  of  the  hver.     Tlie  ex- 
tremities? show  a  tripartite  di\n.sion.    The  rudimentary  hands  and 
feet  appear.     In  the  second  half  of  the  second  moiUli  the  embryo 
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acquires  the  form  characteristic  of  the  human  being  and  hence- 
forth is  called  jut  us.  T!je  external  nose,  the  external  ear,  and 
the  external  trenitals  are  being  formed  (Figs,  78-83).  Fig.  84 
Bhows  the  fa^tus  and  ovum  at  the  end  of  the  second  month. 
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Third  M(mih,~T\w  ovum  becomes  as  large  as  a  goose-egg. 
The  fcetus  measures  9  eentinietres  in  length.  The  intestine  has 
withdrawn  from  the  navel.  In  most  bones  are  found  points  of 
o.**^;*!  flea  lion.  Fingers  and  toes  with  their  naiU  can  be  plainly  dLstiu- 
guiij^hed.  The  external  genitals 
begin  to  show  sexual  differences. 

FuK    74. 


Fig.  75. 


SttUIlM  d  htimjui  embrro  of  fully  three 

la.    Kiilafg«d  tlv«  Itniesw    (Allen  Tlu>miotiO 

mainlutii  «r.  umbiUeal  vf>s{clc;  aL  at  Ian- 

|i«dk-l«;  or.  autertor  extremity;  pe,  pr«- 


Outline  of  hiimii.n  ^nnbryo  of  about  fmir 
woekA.  £]ilaiK«^  f»ur  tlii](!!<i.  tAUen  Tbomam.) 
<UH,  amnion  ;  ui\  umbilical  ve-drlc;  al,  allmitiUd 
piKlJcle ;  Of,  antorlor  extremity ;  pr,  jjost^Tiar 
clttremlt>' ;  h.  hvntt. 


Fourth  Month. — The  frptus  is  from  10  to  17  centimetres  long. 
[*he  difference  in  the  genitals  of  the  male  and  female  ftetus  is 

manifest.     The  intestine  ecmtains 
^'^'^^  nieconiam  (Figs.  85  and  86). 

Fig.  77. 


I  oynm  with  emhryo  of  four  weelca 
K  alur&l  aiiCi '      ( Wtiltl  ey v%  I 


Humnn  ovum  at  the  t^ud  of  the*  flm  mcmth. 
(Woorl's  Mu«oum,  BcUl-vui?  HiMpital,  No.  U9a.) 
Art  lilt  1  '■ixv. 


Fifth  Mrmth.— The  fa^tus  is  from  IS  to  27  centimetres  in 
length.  The  skin  loses  some  of  its  transkicency.  Hair  appears 
on  the  head,  and  the  whole  b<idy  is  covered  with  soft  hairs,  called 
lanugo  (Fig.  SH). 

Sixth  jl/ofif/i.— I>ength  of  fretus  from  28  to  'M  centimetres. 
Adipose  tissue  begins  to  form  under  the  skin,  which  is  full  of 
wriukles*    The  head  is  still  very  large  in  propcrtian  to  tlw 


Stml-diiigrHmmAttr  ouUinc  of  un  antumpoetcfior  section  In  tlic  median  line  of  fc  grravld  litems 
&n<1  ovurn  ot  live  wt'fk>.  (Alk'iji  Th«>rru»orK^  a,  aiitcriur  wall  of  Tiu^rtjs  wilh  ttiUu'heil  [^iHceriUi; 
p,  poaU-Tior  Willi ;  »«.  miisi^-ulur  Mibstunce ;  u.  nttriiie tavity ;  r,  deriduH  vrm,  lortuiiijyf  ijnMJVeaaiid 
pmmltiem'en  on  Us  Hun'iwe  and  thawing  ghuiilHuiiil  lilfKid'VeH&L'Ls  in  lU  iot^irior  ;  fl  f/,  Ibe  hu^ie  juirt 
ol  11  it»  Jin'Miui,  foni-uloliiK  the ^leept•^t  luirt of  tho nr l)tn<l^ ;  /•,  fleridim  wmtlim ;  r,  rufli xa ;  ch,  thnr inn, 
Willi  ^illi,  whirh  nn'  lu'tft"  devolofK?d  nn  the  jH>rli!ni  ttjrrin''l  townnln  the  Kerollim  ihiitj  on  that 
otivureti  with  th**  rt-flfxa ;  *•,  omhryo  enrlcj^tl  in  lijjbt-mtirii,'  Hmiikm;  tho  jK'duiiouhit*Hl  ynllt-mc 
with  tho  omphtLhil)i««<;ntcrie  vewiela  is  scun  above,  and  Ihc  alhiiiti*jr'  vpi!*2i!elM  beh»w,  pmeiing  Into  the 
pUi-enta, 


and  covered  with  a  yellow,  greasy  substaiico  ealled  remix  caseosa, 
Cliiidren  who  are  the  products  of  a  uterogestation  of  between 
twenty-four  and  twenty-ei^ht  weeks  may  show  lively  niovements, 
but  the  voice  is  weak  and  they  nearly  always  die  in  the  course  of 
a  few  hours  or  days.  Since  the  introduction  of  incubators,  sev- 
eral children  born  between  the  27th  ami  tlie  2yth  week  and 
weighing  only  2  pounds  or  lesR  (950  *^raintnes)  have  been  reared. 
Eujhth  Month. — Tlie  child  acquires  a  length  of  forty-twr»  and 
one-half  centimetres  am!  a  wettiht  of  nineteen  hundred  grammes 
(nearly  four  pounds).  The  pupillary  membrane  disappears.  Chil- 
dren born  in  this  period,  although  stronger  than  those  of  seven 
months,  are  still  apt  to  die  soon. 
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Ninth  Month. — The  child  is  forty-six  and  three-fourths  centi- 
metres long  and  weighs  on  an  average  two  thousand  five  hun- 
dred grammes  (five  pounds). 
The  development  of  adipose  tis- 
sue rounds  out  the  contours  and 


Fia.7a 


Fig.  80. 


numan  embryo  of  second  month,  from  8 
to  10  millimetres  long  EnlargcKl  five  times. 
UIK 

obliterates  wrinkles.  Children 
born  between  the  32d  and  the 
36tli  week  have  not  the  same 
power  of  resistance  as  those  born 
at  full  term,  but  with  proper 
care  they  survive,  as  a  rule. 

Fi<*.  81. 


Human  embryo  of  nearly  5  weckH.  (His.) 
n.  enlarged  five  times;  6.  natural  Kize  (11  milli- 
metres). 

Fks.  82. 


Boman  embryo  of  6  weeks.    (HIh.)    a.  enlarge<l 
uve  times;  b,  natural  size  (i:i  niiUiini'trefi). 


Human  fuitiryo  ahnut  7  wrrk.s  oM. 
cnlarjLjrd  livr  tiiiu-v ;  /,.  imturul  si/.* 
iMrtnv,. 


m 
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Tenth  Month, — The  fa*tus  measures  on  an  average  about  ,50 
centimetres  (20  inches)  and  weighs  on  an  average  7§   pounds. 

This,  at  least,  was  the 
mean  weight  found  by 
Lusk  in  two  hundred 
children  born  in  Belle- 
vue  Hospital,  New 
York.  In  ,iun  full  term 
white  children  liurn  at 
Johns  Hopkins  Hos- 
jjital  in  Baltimore  the 
axera^e  weight  was 
34  09  gr  a  mm  e  s  i  (i  \'  e  r 
7^  Ihs/L  Colored  chil- 
dren weigh  considera- 
bly less.  In  500  born 
at  the  same  hospital 
the  average  weight  was 
only  3023  grammes, 
386  grammes,  or  13 
ounces,  less  than  in  the 
wliite.  Indifferent  (Jer- 
nian  cities  the  averages 
ftmnd  were  only  6i,  6-\, 
and  6^  pounds.    When 


;^v 


^ 


K 


\^^ 


Kuihryrt  uImhiI  h  weeks  old.    ( His.)    a.  i'lilarfjeil  live  times ;  &.  imtiiml  size  {'JB  tninimetre*). 

Flit.    K4. 


llUtUilt  *«v»'i«i  mul  In  U>-  lU  tln>  t*nd  of  Iho  ^itMOJni  tnojifh.     (WikmI's  Mu-sinim,  lifll^nuo  Hiwpjtid 

No.  n97.)    Actunlslxe. 

\vt^  inMn(*are  rhcse^  weights,  it  must,  however,  he  taken  into  con- 
laUi'Tntiun  thai  the  Germans  and  French  by  a  pound  mean  500 


itquals      3477     giaiutncs; 

Leopold    mentions     32(K) 

as  the  average  weight  in 

the    Dresden    clinic.    We 

shall,    therefore,    not   err 

much  by  taking  7  pounds 

as  the  general  average. 
During  this  last  nionth 

the      lanugo      disappears 

gratlually.  hut  is  ytill  vis- 
ible, especially  on  the 
'  ghouhlere.    The    ends    of 

the  nails  do  not  at   first 

reach    the    ti]>s     of    the 

fingers.    The  cartilage  of 

the  ear  and  nose  is  soft, 
^The  skin  is  still  red,  but 

smooth.     In  the  latter  part  of  this  nitjnth  the  ftelus  deveh^ps  ai 

the  signs  of  a  full-born  chihb 


Humnii  fcttim  At  the  ornl  of  the  fonrth  inoiuli. 
Actuul  slae.   (Woctd*:*  Mui<;uin,  Bollevuu  Uu^tiiUil, 


Ilumiiii   ip.  Mi■^  .li  lifih  month*     Five- 
BcUevue  Hospltjil,  No.  1208.  j 
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In  urder  to  be  able  to  determine  approximately  the  age  of  a 
fa»tU8  by  its  length,  the  following  list,  which  is  easy  to  remember, 
is  valuable : 

End  of     1st  month 1x1^    1  ceiitimetiie 

End  of    2d  moiitlu *..    2X2—    4  cejiliruetix*^ 

End  of    3d  mntitli 3  >  3  —    9  cent Lruet  res 

End  of    *ttii  MKinth ...,,,..,.....    4  >   4—16  eeiitimetres 

End  of  5tii  tuonlli                                              5  •   5  -  25  ten  timet  res 

End  of  Otli  niourb                                            6  •'  5   -  30  centimetres 

End  of  7th  monlli                                         .    1  X  5  -   Ii5  centimetres 

End  i\i  8th  month                                         .8  X  5  =  40  centimetres 

"End  of  ilth  month  .                                             9  X  5  —  45  centimetres 

End  of  loth  nionth 10  \  5  —  50  eentinietres 


CHAPTER    XVI. 


VIABILITY. 


In  certain  lawsuits  the  medical  expert  has  to  testify  on  the 
questions  whether  a  child  was  born  alive  and  whether  or  not  it 
ras  viable.  Fnini  the  facts  above  stated  it  appears  that  the 
iroungest  age  at  which  a  child  may  be  reared  is  after  a  ottn-o^csta- 
ion  of  26  weeks,  uv  IS2  days.  The  German  law  places  tfie  limit 
It  181  days.  The  Cotle  Napolt''nn  stipulates  ISO  ilays  as  the 
ihortest  limit  within  which  a  viable  child  can  be  born,  and  in 
''ranee  viability  is  required  in  order  to  inherit  and  transnut 
property.    The  Scotch  law  even  places  the  limit  at  ir>8  days,  or 

weeks.  Prertiature  cluldren  weighing  less  than  151K)  grammes 
little  over  3  [lounds)  Imve  small  chance  of  surviving,  liut  excep- 
ionally  some  weighing  respectively  only  717,  719,  and  750  have 
een  raised  successfullv. 


CHAPTER    XVII 


MATURITY  OF  THR  FCETU8. 


We  have  seen  above  tliat  the  time  required  for  the  full  deveioj)- 
ment  varies  within  widely  separated  limits.  We  must,  therefore^ 
'  1  for  signs  that  are  indicative  of  a  mature  fa»tus.  Tlie  new- 
hM  ft  child,  if  it  is  mature,  has  a  characteristic  general  appearance. 
All  its  parts  are  well  rounded  out  by  an  abundant  mass  of  sulv 
(Cutaneous  adipose  tissue,  and  it  has  none  of  the  old-man  appear- 
ice  so  striking  at  an  earlier  stage  of  development.  The  color 
in  the  Arvafi  race  is  what  is  commonly  called  white,  but  which  is 


66  NORMAL  PREGNANCY. 

in  reality  a  mixture  of  pink  and  pale  yellow.  In  the  negro  it  is 
somewhat  darker,  especially  on  the  scrotum  and  the  labia  majora. 
The  length  is  about  twenty  inches.  The  weight  varies  so  greatly 
that  it  is  much  less  reliable  than  the  length.  As  an  average  we 
take  about  seven  pounds  (3175  grammes).  Parents  feel  a  pecu- 
liar pride  in  having  heavy  children,  and  to  please  them  midwives 
exaggerate  the  supposed  weight  of  the  child.  The.heaviest  baby 
that  I  have  delivered  weighed  eleven  and  three-fourths  pounds, 
and  the  heaviest  I  have  seen  in  a  museum  weighed  fifteen  pounds. 
Large  statistics  from  European  lying-in  hospitals  show  a  decided 
influence  of  race  and  locality,  even  in  the  same  people.  The  size 
of  the  parents  has  much  to  do  with  that  of  the  child.  Thus, 
Robert  P.  Harris  states  that  Mrs.  Bates,  a  woman  known  as  the 
Nova  Scotia  giantess,  who  was  seven  feet  nine  inches  tall  and 
married  to  a  man  of  seven  feet  seven  inches,  gave  birth,  in  Ohio, 
to  a  child  weighing  23  j  pounds  and  having  a  length  of  30  inches. 
In  repeated  pregnancies,  up  to  the  seventh,  the  children  become 
larger.  Boys  on  an  average  are  longer  and  hea\der  than  girls. 
The  mother's  constitution,  health  and  alimentation  during  grav- 
idity contribute  also  to  the  size  and  weight  of  the  child.  The 
size  of  the  child  increases  also  with  the  age  of  the  mother  up  to 
the  thirtieth  year. 

The  child  is  covered  with  a  considerable  amount  of  vernix 
caseosa,  a  yellowish,  smeary  substance  found  more  or  less  all 
over,  but  especially  abundant  in  the  armpits  and  the  groins.  It 
is  composed  of  the  secretion  of  the  sebaceous  glands,  epidermis 
cells,  and  shed  lanugo  hairs.  The  scalp  is  covered  with  a  growth 
of  hair,  usually  of  a  ilark  color  anil  about  an  inch  long.  The 
lanugo  has  disappeared  from  most  of  the  body  and  is  found  only 
on  the  shoulders. 

The  navel-string  is  in  the  earlier  months  inserted  compara- 
tively near  the  lower  end  of  the  body,  but  from  the  seventh  or 
eighth  month  it  remains  inserted  a  little  lielow  the  middle  be- 
tween the  ensiform  process  and  the  symphysis  pubis,  the  pro- 
portion Innng  as  I  to  l.O.  The  nails  protrude  over  the  tips  of  the 
lingers,  but  on  the  toes  tlioy  are  a  little  l^ehind.  Their  consistency 
is  tirm.  Before  the  end  of  the  seventh  month  the  pupil  is  closed 
by  a  tine  membrane  carrying  MovHl-vessels,  the  pupiUary  mem- 
hn}fu\  which  thereafter  vlisappears.  The  cartilages  in  the  nose 
and  oars  are  tirnu  and  the  outer  oar  stands  out  separated  from  the 
skull.  The  cranial  bones  ari^  hard  anvl  the  sutures  between  them 
narrow.  In  the  lower  opipliysis  of  the  femur  is  generally  found 
a  nodule  of  bony  substance  hall  a  ivntimetre  in  diameter.  The 
circumferonco  of  the  thorax,  inclusive  of  the  shoulders,  is  larger 
than  the  horizontal  ciroumfonMioo  of  the  head  at  the  base  of  the 
forehead  vFig.  SO^.    The  thorax  is  larger  than  the  abdomen. 

The  sebaceous  elands,  which  in  earlier  months  form  comedones 
on  the  nost*  and  lips,  are  now  scon  only  on  the  tip  of  the  nose. 
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The  scrotum  is  strongly  wrinkled  and  contracts  powerfully. 
The  testicles  enter  the  inguinal  canal  in  the  seventh  month, 
arrive  in  the  upper  part  of  the  scrotum  in  the  eighth,  and  are 
found  at  the  bottom  of  the  same  in  the  tenth.  The  labia  majora, 
as  a  rule,  cover  the  labia  minora. 

The  child  cries  with  a  strong  voice.  "'*     ' 

If  a  finger  is  passed  into  its  mouth,  it 
sucks  with  force.  Soon  it  voids  the 
urine  and  the  meconium,  a  tarry, 
dark-green  or  black  substance  accu- 
mulated in  the  lower  part  of  the 
bowel,  and  composed  of  biliary  pig- 
ment, taurocholic  and  glycocholic 
acids,  cholesterin,  mucus,  horny  epider- 
mal scales,  and  down  from  the  skin. 
It  does  not  contain  any  albuminoids, 
the  foetus  having  utilized  them  all  in 
the  development  of  its  body.  Among 
inorganic  substances  the  sulphates 
and  chlorides  of  alkalies  prevail. 

The  child  makes  lively  and  strong 
movements  with  its  extremities.  In 
the  lower  epiphysis  of  the  femur  an  os- 
sified nodule  about  a  quarter  of  an  inch     „  .     , ,         ,  *  .u  *.   ^ 

,.  ,        .     r  «  •  .  Horizontal  Circumference  of  the  head. 

in  diameter  is  found  in  most  cases. 

Some  information  as  to  the  maturity  may  even  be  found  in 
the  after-birth:  the  weight  and  size  of  the  placenta  should  be 
noticed,  as  well  as  the  thickness  of  the  umbilical  cord.  The  pres- 
ence of  blood-vessels  in  the  decidua  outside  of  the  placenta  is  a 
sign  of  immaturity.  After  the  thirty-second  week  scratches  on 
the  inside  of  the  amnion  may  be  seen  with  the  naked  eye  or  at  all 
events  with  a  lens.  They  are  produced  by  the  finger-nails  of  the 
foetus. 

Many  circumstances  influence  the  growth  of  the  child.  Thus, 
twins  are,  as  a  rule,  smaller  than  the  average  single  child  and 
weigh  less.  Severe  illness  in  the  mother,  especially  syphilis,  re- 
tards development. 


CHAPTER    XVIII. 
OVUM  AND  placp:xta  at  term. 


At  the  end  of  pregnancy  the  ovum  fills  and  extends  the  uteri) 
cavity  and  in  primipara?  even  the  upper  portion  of  the  cervii 
canal.    It  is  composed  of  the  three  membranes — decidua,  chorii 
and  amnion — and  contains  the  f(jetus,  with  the  umbilical  cord 
the  liquor  amnii. 
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The  separation  between  the  uterus  and  the  ovum  at  birth 
takes  place  in  the  loose  ampullar  portion  of  the  decidua,  so  that 
the  deepest,  the  basic  part,  remains  in  the  maternal  body.  We 
know  from  the  history  of  development  that,  with  the  exception 
of  that  part  where  the  placenta  is  situated,  the  decidua  is  com- 
posed of  two  layers,  the  decidua  vera  and  the  decidua  refiexa, 
but  they  grow  so  intimately  together  that  it  is  difficult  or  impos- 
sible to  separate  them  from  each  other  at  the  end  of  gestation. 
On  the  placenta  the  decidua  serotina  forms  a  thin  gray  layer, 
which  follows  all  its  sinuosities  and  may  be  torn  from  the 
underlying  chorion  with  a  thumb-forceps. 

Under  the  decidua  lies  the  chorion,  lightly  attached  to  it,  so 
that  they  are  easily  separated  from  each  other  all  over  the  ovum 
outside  of  the  placenta.  All  the  villi  and  their  vessels  have  dis- 
appeared, except  at  the  placental  site,  where,  on  the  contrary, 
they  have  grown  so  that  they  form  the  larger  part  of  the  bulk  of 
the  placenta. 

Inside  of  the  chorion  and  loosely  attached  to  it  lies  the 
amnion,  a  thin,  transparent,  smooth  membrane.  Its  outer  por- 
tion consists  of  connective  tissue,  a  continuation  of  the  skin  of 
the  foetus.  The  inside  is  composed  of  a  single  layer  of  cuboidal 
epithelium,  corresponding  to  the  epidermis  of  th^  fcBtus.  The 
amnion  lines  the  whole  ovum.     It  has  neither  nerves  nor  vessels. 

Between  the  chorion  and  the  amnion  is  found  a  thin  albumi- 
nous layer  that  does  not  show  any  organization,  and  which  is  a 
remnant  of  the  albuminous  fluid  separating  the  two  membranes  at 
an  earlier  stage.  It  is  called  the  tunica  intermedia  (Bischoff)  or 
magma  reticule  (Velpeau). 

The  LIQUOR  AMNii  fiUs  the  space  between  the  ovum  and  the 
fcBtus.  It  is  of  a  dirty  yellowish-gray  color,  serous,  turbid,  full 
of  small  white  flocculi,  slightly  alkaline,  and  it  has  the  peculiar, 
somewhat  nauseous  odor  of  the  female  genitals.  It  does  not 
coagulate  spontaneously  nor  on  being  boiled,  but  it  does  so  when 
a  drop  of  acetic  acid  neutralizes  the  alkalinity  of  the  fluid.  The 
precipitate  becomes  much  clearer  by  adding  liquor  potassse. 

The  microscope  reveals  the  presence  of  oil-globules,  irregular 
fat-granules,  and  large  flat  cells  containing  fatty  masses  like 
those  found  free  in  the  fluid  (  Fig.  90).  When  ether  is  poured  on  a 
drop  of  the  fluid,  the  fat  is  drawn  out  of  the  cells,  which  then  look 
shrivelled  and  show  an  irregular  mesh-work;  in  some  a  nucleus 
is  visible  (Fig.  91).  These  cells  are  changed  fetal  epidermis-cells, 
those  of  the  amnion  being  cuboidal,  or  short  columnar,  not  flat.* 

The  liquor  amnii  has  a  specific  gravity  varying  between  1006 
and  1012.  It  contains  nearly  as  much  salts  as  the  serum  of  the 
blood, — namely,  five  parts  per  thousand.     They  are  phosphate, 


*  Garrigues,  Diagnosis  of  Ovarian  Cysts  by  Means  of  the  Examination  of  their 
CJontent^,  New  York,  1882,  p.  68. 
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sulphate,  and  carbonate  of  sodium,  phosphate  and  sulphate  of 
calcium,  and  traces  of  potassium.  Towards 'the  end  of  preg- 
nancy the  fluid  contains  also  a  little  urea  (see  p.  47).  Hairs  of 
detached  lanugo  are  swimming  in  it.  It  has  experimentally 
been  proved  to  be  a  transudation  partly  from  the  fetal  and 
partly  from  the  maternal  blood,  with  which  fetal  urine  mixes. 


Fig.  90. 


Fig.  91. 


Microscopical  elements  in  liquor  amnii. 


Liquor  amnii  cells,  the  fat 
of  which  has  Ix'en  drawn  out 
with  ether. 


The  amount  of  liquor  amnii  in  the  mature  ovum  varies  very 
much.  Lea\'ing  out  extremes,  we  may  say  that  it  is  between  one 
pint  and  four  pints. 

The  liquor  amnii  is  useful  in  many  ways,  both  during  the 
development  of  the  foetus  and  during  labor.  This  fluid  sup- 
plies the  foetus  wHth  the  water  necessary  for  its  growth  and 
contributes  to  its  nourishment.  In  order  to  be  assimilated  by 
the  foetus  the  nutriment  coming  from  the  mother  must  come  in 
contact  with  a  fluid  less  dense  than  the  maternal  blood  in  which 
it  is  dissolved.  The  liquor  amnii  takes  up  the  urine  occasionally 
voided  by  the  foetus  and  protects  the  f(rtus  against  injury.  It  pre- 
vents parts  of  the  foetus  from  coalescing  and  favors  the  free  devel- 
opment of  the  limbs.  It  allows  the  fcrtus  to  move  in  the  uterus 
and  to  be  placed  in  the  most  favorable  way  for  expulsion  from  the 
same.  It  distributes  evenly  the  pressure  exercised  by  uterine  con- 
traction, serves  to  open  the  cervix  and  protect  this  against  press- 
ure, and,  finally,  lubricates  and  moistens  the  parturient  canal. 

The  PLACENTA  is  a  circular  mass  or  oval  body,  from  six  to 
eight  inches  in  diameter  and  about  one  inch  thick  in  the  centre, 
l)ecoming  thinner  towards  the  periphery.  On  the  fetal  side 
(F'ig.  92)  it  is  smooth,  of  a  grayish  color,  and  covered  with  the 
anmion.  which,  however,  is  so  loosely  attached  that  they  may 
very  ea.*«ily  be  separated  from  each  other.  Under  the  trans- 
parent amnion  are  seen  the  ramifications  of  the  umbilical  vessels. 
On  the  maternal  side  (Fig.  \)^)  is  the  thin,  gray  layer  of  decidua, 
and  under  that  are  the  dark-red  villi  of  the  chorion.    This  side  is 


whieli  were  torn  by  the 
separation  of  the  placenta 
from  the  uterus.  The  de- 
cidual portion  is  called  the 
mater  rial  plaeenia ,  wh  i  le 
those  parts  bcloiiging  to 
Ihe  chorion  and  am- 
iiion  constitute  the  fetal 
placenta. 

The  placenta  is,  as  a 
rule,  produced  either  on 
the  Muterior  or  the  pos- 
terior wall  of  the  uterus 
( Fig,  94 ) .  The  upper  end 
extends  into  the  fundus, 
while  the  lower  remains 
ai>out  four  inches  above 
the  internal  os.  It  is  sit- 
uated a  little  higher  in 
prhniparic  than  in  those 
who  have  borne  children.  If  the  formation  of  the  placenta 
begins    at    the    edge   of    the    uterus,    it   becomes    divided   into 


Materiiui  surfnrtf  nf  the  pliuienta. 


two  halves,  one  on  the  anterior  and  one  on  the  posterior 
separated  by  a  thin  portion   w^ithout  villi  (Fig.  95). 

The  UMBILICAL  CORD  extcuds  from  the  abdomen  of  the 


wall, 
foetus 
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due  to  adhesion  between  the  yolk-sac  and  the  chorion,  prevent- 
ing the  allantois  from  reaching  the  .serotina.  (See  p.  42  and  Figs. 
98,  99.)     It  is  much  more  frequent  in  twin  pregnancies  than  with 


Fig.  98. 


Fi(i 


i^^^i. 


>'"7*1Vn' 


Dtngnim  of  od^n  of  the  velnmentoini  \nwr- 
%  Urn  of  t  hi*  u  mbl  Heal  cord .  ( A  h  I  fi  hi .  >  Stmt, ,  <  If- 
tiiUui  wrotJiifl  ;  Rtji,,  tlet  itluii  rt'Bexii ;  n,  tc^phiilie 
fold  of  amnion ;  q\  eaudjil  fold  of  amnion  i  t», 
vi'fiiculft  umhilimlingTmvn  tr*  chorion. 


T>ia|?ram  of  tnHjarin  of  vclamcntotis  Insertion. 
{Xhl Uf  \il . )  Til e  u m i >i  1  ieal  eor«l  f oruj vd*  Le t t«r^ 
i  iig  (Minii-*  a^  in  Tig,  gs. 


single  fcetus.  Htdl  more  rarely  the  umbilical  cord  separates  into 
two  branches  before  reaching  the  placenta — forked  inserHim. 
The  cord  is  usually  as  thick  as  an  index-finger,  sometimes  as  the 

little  finger,  and  sometimes  it  is 
as  thick  as  a  thumb  or  even 
thicker.      The    tliick    cords    are 

--,  Fiu,  101. 


Fi«.  too. 


m 


TfanfircrH^  soction  of  tiie  umblltcjil  con*. 
{Vir<'hi>w  )  r,  tikJni  v*ii1i  blfH-l-vwtfelJi;  tvn., 
imibLlfriil  Ydn  ;  a.n.,  iimhllkal  urtt'dc*;  r.o., 
reuinuntsof  tbe  Trlk-llinf*  durt  and  tho  ompbu- 
J^nntfjetiteric  blofjfl'Veescls ;  w.,  remminls  uf  the 
allantoii  (uira^hu«). 


TriinHTerse  &et  ti  n  of  the  umbilical  cord. 
(Virrhow.)  *.,  shmth.  The  olher  li^tttrs  are 
the  same  an  in  Fig,  IVd. 


called  fat  and  the  thin  ones  lean,  but  the  difference  in  thickness 
dcpenils  chiefly  on  the  larger  or  smaller  aoxount  of  the  gelatin  of 
Wharton, 

The  cord  is  composed  of  two  arteries  one  vein  (in  young 
embryos  two),ihe  epithelial  remnants  of  the  allantois,  the  gelatin 
of  Wharton,  and  a  sheath  formed  liy  several  layers  of  epithelium 
continuous  with  that  covering  the  placenta  and,  at  the  other  end, 
with  the  epidermis  of  the  foetus*     (Figs.  100,  101.)     It  has  no 
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nerves  or  vessels  of  it«  omn,  excepi  quite  near  ihe  line  of  demarca- 
tion between  it  and  tbe  fctms.  vhere  some  capillaries  extend  a 
short  distance  on  the  c<M>d  Fig.  102'.  This  boundary-line  is 
quite  sharp,  a  little  cone  covered  vith  skin  being  in  contact 

with  the  cord,  that   is  coverevi 


Fu.  lOSL 


with  the  sheath.  At  the  inser- 
tion on  the  placenta  are  found 
some  small. mostly  flat, epithelial 
growths.  The  umbUital  vehicle. 
the  remnant  of  the  yolk-sac.  is 
not  found  in  the  cord  itself,  but 
it  is  found  in  nearly  every  ca^ 
at  some  little  distance  from  the 
placenta,  between  the  chorion 
and  the  amnion,  adherent  to  the 
latter,  or  on  the  placenta  under 
the  amnion.  By  pulling  on  the 
cord  a  fold  of  the  amnion  is 
raised  between  the  cord  and  the 
placenta,  the  outer  margin  of 
which  is  formed  by  the  remnant 
of  the  \itelline  duct  iFig.  103^. 
The  two  umbilical  arteries 
keep  together  and  are  wound 
in  a  spiral  arounil  the  single 
vein.    Immediately  above  their 

Fu;.  im. 


CapilUrin  nt  tI»ll^itkMl  from  the  umbilical 
ctme  to  the  umbilical  cord.  ( Virchow. )  ^.ab- 
dominal wall ;  B,  pennanent  ptHtion  of  the  um- 
bilical cord,  or  abdominal  ombilicafl ;  i\  capil- 
larifft  at  boundar)--line. 


FoM  of  S«h>«li/»-.  /Y.  ii'.ai'i'Uta  :  r.  »..  um- 
tiilioiil  Vi'sii'le  wiih  vilollino  iluot  :  .s,'i  /•'  .  fol»i 
of  S«-h!iit/c. 


entrance  into  the  placenta  there  is  a  largo  anast (gnosis  hotwoon 
the  two,  insuring  an  even  distribution  of  blood  throiij^hoiit  the 
placenta.  The  arteries,  as  well  as  the  vein,  havt^  siMuilunar  and 
circular  folds,  or  incomplete  valves.  inarktMl  outside  l>y  a  con- 
striction of  the  vessel  (P'ig.  104).  The  vein  is  much  uun-c  volumi- 
nous than  both  arteries  togethcM*  (Fij^s.  101,  lOT). 

The  remnant  of  the  umhilieal  vesiele  is  a  small  white  body, 
about  aline  long.  From  it  extends  sometimes  a  iiiu'  thread  in 
the  interior  of  the  umhilieal  eord.  whieh  is  the  uppiM*  part  of 
the  same  vesicle,  the  vitelline  duet,    or   omphalo-tMiterie   duet. 


VcswU  of  the  umbilical  vord  A.\,l  ,th^  umljllir«l  urtedes  wound  nrfrtitifl  tli<?  rein  (2) ;  8,  y, 
COiMtricdons  corrt^^iKiiidlng  to  folda  In  ths?  Iiitrrinr ;  1.  i' ,  frt-j^oi^nt-^ihiifH^  iolrls ;  5,5,  tirLiilnr  ordla- 
phraginiitic  fold  ;  6,  f/,  {'t\  ojniiiinjifH  tut  In  tlie  wall  of  the  arU  rif-H,  H,  1.  llie  imiblHciil  vt-iii  tmrtly 
out  open;  2,  constriction;  S,  3',  3",  erts^ent-sbitpefl  folds,  C,  tmnsverse  «e«^tion  of  Hae  vem  und 
arterfes;  l.creflcent-ehaped  fold  in  iht?  vein  ;  'J,  ercsceni-^hiiperl  fold  in  one  artory  ;  3.  dtaptirHgnmiic" 
fold  in  the  other  artery. 

The  gelatin  of  Wharton  is  a  cotitimiafion  of  the  connective- 
tissue  layer  of    the  aiiiriioii    and    liie   .subcutaneous   connective 


Bemnattt  of  thv  kimblliial  vi^lcle  and  oraphalomeieuterjic  ve»sc4e».    iHartmann.j    Tbe  larjife 
\v»«4'Ih  are  bmntlits  ol  the  umbilical  arterj-  and  vein  tn  tht-  ^^lal'l'!lt&. 


tissue  of  the  fietus.  It  is  a  rattier  hjose  oonneetive  tissue  mixed 
with  elae^tie  fibres,  and  serves  to  protect  the  vessels  of  the  cord 
against  pressure. 
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CHAPTER   XIX. 

CAUSE  OF  THE  SEX  OF  THE  F<ETrS, 

Maxei3ci^  k  dombty  interested  in  the  question  if  by  any  means 
we  ran  f<rc«dt»ne  one  srx  pfeferaMy  to  the  oiher,     Parentv<^,  as  a 
rule.  de:are  tfaor  off^pcin^  to  be  of  the  male  sex.     Not  only  ait^ 
realms  and  larze  estates  in  many  cases  transmissible  only  to  a 
male  heir,  bat  even  those  on  whom  fortune  has  not  IhvisIuhI  her 
sweetest  smiles  think  of  the  time  when  the  1h\v  can  make  him- 
self more  usiriul  than  a  girl  and  acquire  indej>endence,  while  lus 
sister  is  waiting  for  a  husband  to  take  care  of  her.    On  the  other 
hand,  as  agrirulturist — ^and  we  all  ultimately  de|HMid  on  hus- 
bandry for  our  living — man  wants  a  preix>nderance  of  cows  and 
other  female  domestic  animals.    From  olden  times  he  has.  (Iiere- 
fore,  buried  himself  to  find  means  to  accomplish  liis  wish  to  Ih^ 
able  to  decide  or.  at  least,  to  influence  the  production  of  the  sex 
wanted  in  the  offspring.    Most  of  the  postulates  in  rep\rd  (o  the 
power  of  determining  the  sex  at  will  are  so  absurd  tliat  tliey  are 
not  worth  repeating,  and  even  moilern  scientific  men  liave  ad- 
vanced theories  which  combat  one  another.     Thus  IMoss  (houirhl 
that  by  feeding  the  mother  well  he  could  proiluoe  a  |>re|>onderance 
of  girls,  while  Schenck,  the  latest  champion  in  the  Held,  teaches 
that  the  male  fcetus  has  more  red  blood-corpuscles  than  the  female, 
that  the  father  has  no  influence  in  regard  to  the  formation  of  sex 
in  the  offspring,  and  that  consequently  by  |>roducing  rich  bIi>od 
in  the  mother  he  can  force  nature  to  proiluoe  boys.     It  would, 
however,  be  strange  if  the  father,  from  whom  the  progeny  cer- 
tainly can  inherit  the  form  of  the  Ixxly.  all  the  iletails  tluU  make 
up  a  physiognomy,  personal  i>eculiarities,  such  as  the  color  of  the 
skin  and  the  hair,  tendencies,  talents,  characteristir  movements, 
diseases,  etc.,  were  not  able  to  exercise  the  slightest  influence  on 
such  a  gross  difference  as  the  sex  of  his  child.     Hofaokor  and 
Sadler  contended,  based  on  statistics,  that  the  age  of  the  parents 
had  a  decided  influence,   the  old   male  in  ronjunction   with   a 
young  female  being  more  apt  to  procreate  hoys;  a  theory  that 
meets  with  some  degree  of  countenance  among  agriculturists,  who 
always  use  young  bullocks  to  cover  their  cows.     According  to 
Thury,  the  time  of  copulation  has  sonic  influence  on  the  sex.  copu- 
lation at  the  beginning  of  the  rut  giving  niort^  ftMuah*  calv(v<  ami 
at  the  end  of  the  rut  more  male  calves.     This  tlKM)ry  has  in  a 
modified  form  been  applied  to  mankind,  ami  many  l)iMiev(^  that 
coition  shortly  before  menstruation  preferal)ly  gives  rise  to  the 
birth   of  girls,   and   that   practised   sliortly   after   the   nieiisirual 
period  it  is  more  likely  to  result  in  the  production  of  hoys.     The 
experience  of  one  man  goes  for  naught  in  this  (juestioii.  {\\r  con- 
clusions drawn   from  even  pretty  large  statistics  from   lying-in 
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hospitals  having  been  overthrown  by  examining  still  larger 
numbers. 

As  a  matter  of  fact,  there  are  born  106  male  children  for 
every  100  females,  but,  the  mortality  among  the  males  being 
greater,  this  difference  disappears  at  the  age  of  puberty. 
This  proportion  is,  however,  modified  by  the  age  of  the  mother. 
Thus,  in  Australia,  where,  on  account  of  the  scarcity  of  women, 
they  marry  young,  the  proportion  of  the  boys  to  the  girls  born  is 
120  to  100.  But,  on  the  other  hand,  statistics  of  European 
countries  show  that  old  primiparje  are  more  apt  to  give  birth  to 
boys  than  to  girls,  even  in  the  proportion  of  from  120  to  140  boys 
to  100  girls. 

If  an  ovum  contains  more  than  one  foetus,  they  are  invariably 
of  the  same  sex,  which  favors  the  view  that  sex  is  pre-established 
in  the  ovum  itself. 

Some  think  that  originally  all  ova  are  female,  and  only  in  the 
course  of  development  may  acquire  the  male  type.  In  support 
of  this  theory,  attention  is  called  to  the  fact  that  double  monsters, 
a  deformity  which  can  originate  only  at  a  very  early  stage  of 
development,  nearly  always  belong  to  the  female  sex. 

Experiments  with  ova  of  animals  have  shown  that,  while,  as  a 
rule,  only  one  spermatozoid  enters  the  ovum,  if  the  ovum  is 
weakened  by  contact  with  chloroform,  chloral,  morphine,  nicotine, 
and  other  poisons,  several  spermatozoids  may  penetrate.  Per- 
haps, then,  a  weakened  condition  of  the  mother  in  this  way  may 
predispose  to  the  formation  of  a  male  foetus. 

Statistics  prove  that  great  wars,  in  which  hundreds  of  thou- 
sands of  men  perish,  have  only  an  evanescent  influence  on  the 
proportion  between  the  sexes,  male  births  following  in  large 
preponderance.  The  explanation  of  this  may  be  that  those  who 
are  not  killed  return  sexually  strong  to  their  wives,  who  in  their 
absence  have  been  exposed  to  privations  which  have  reduced 
their  strength.  But  taking  into  consideration  all  these  uncer- 
tainties and  contrailictions,  is  it  not  rational  to  suppose  that  the 
matter  is  subject  to  some  regulating  power,  call  it  God,  Provi- 
dence, or  Nature,  who  takes  care  that  the  balance  necessary  for 
the  continuation  of  the  species  is  re-estabUshed? 


CHArTKH    XX. 

ATTlTrOK.    rUKSKNTATlON,    ANP    TOSITU^X    OF   THE    FCETU8. 

Thk  ATTiTinK  of  the  faMus  is  the  relation  of  its  different  com- 
ponent parts  to  one  aiiotlior.  Towards  the  end  of  pregnancy  the 
head  is  normally  bent  *mi  the  t!uM*a\.  si^  that  the  chin  touches  the 
chest.     The  vertebral  column  is  curved  with  the  conca\itv  for- 


ACUmde  oi  the  fct'tuN  Iti  the  uterut. 

the  return  of  tho  musrlc^s  aftpr  each  iiiovcment  to  the  stajie  of  rest. 

As  a  rule,  the  unibili(*al  eortl  fimls  room  in  tlie  spare  h^ft  between 

the  extremities.     Very  often  it  is,  however,  wound  around  an 
I  extremity,  the  trunk,  or  the  neck  of  the  fti^tus. 

Presentation  is  the  relation  of  the  hingitudinal  axis  of  the 
Ifcetud  to  that  of  Ihe  uterus.  First  of  all  we  must  distint;:uish  a 
^  longUudinal  presenlation  from  a  transverse,  or  cross,  preseniaiion, 

because  the  first,  generally  speaking,  is  favorable  to  the  expul- 


( 
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sion  of  the  fcetus  from  the  maternal  body,  while  the  second,  if 
neglected,  gives  rise  to  grave  complications,  which  imperil  the  j 
life  of  both  mother  and  cliild.  The  longitudinal  presentation  is  | 
that  in  whicli  the  long  axis  of  the  fetal  mass  practically  coincides 
with  the  long  axis  of  the  uterus.  According  to  the  pole  of  the 
ovoid  formed  by  the  foetus  which  presents  itself  at  the  mouth  of 
the  womb,  we  divide  the  longitudinal  presentations  into  head 
presenialiona,  or  cephalic  preaenlalioni^,  and  pelvic  end  presejUa- 

Fin.  107. 


BpciEWfiitjitinn,  left  iiienlo-&nleilor  poslllon.    fTiirtiier  aivl  rhnrttrciii!,  L  c.\ 


iions.     Head 


presentations  a 
the   face   presentati 


again  subdivided  into  the  rerfexj 


(F 


107), 


id    the    brow 


presenialwn^    the   /c 
presenlalion. 

Pelvic  end  presentations  are,  as  a  rule,  breech  presentations 
(Fig,  108),  but  occasionally  one  or  both  knees  may  be  the  pre- 
senting part — knee  presentation  (Fig.  109),  and  still  more  rarely 
one  or  both  feet  oeeujiy  the  lowest  part  of  the  uterus— /oo^  pre- 
sent at  ion,  or  footling  presentation  (P'ig,  110). 

The  transverse,  or  cross,  presentation  is  the  one  in  which  the 
longitudinal  axis  of  the  fetal  ovoid  coincides  more  or  less  wnth  the 
transverse  axis  of  the  uterus.  It  is  also  designated  as  shoulder 
presenialton  (Figs.  Ill,  112),  because  most  frecjuently  the  shoul- 
der sinks  down, 

Frequenvif  of  Different  Presentations, — For  obvious  reasons^ 
the  rarer  presentations,  w^hich  are  likely  to  give  rise  to  compli- 
cations and  call  for  special  skill,  occur  more  frequently  in  insti- 


TlfT^rh  prownbitton.  Jeft  mtTopositerior  position.    (WaWeyef.)     A,  the  irreat  ompntum  :  B, 
«f  i      -f*! ;  t\  oriddii  of  vt-tm  pcrrtai  A  supniTior  me»**nteric  artery;  K,  rurt-pUfnlum  thyli; 

i  vein  ;  ti,  wmII  of  (hi?  uTitiik;  H,  pIacouIii.    In  thain*«^lcltnit  which  cau»(3d  this  womAD'B 

<liM.i.^  ;,.v  ^iJbivAcniJ  vcrtt'bra  waji  fmcturetl  and  dcpresmxl  in  fn^ntof  thesecourl. 


0,6  of  one  per  cent,  face  presentations.  But,  by  taking  the 
gtati.Hties  of  a  large  district  in  Germany,  with  93,871  births, 
Spiegelberg  found  97,3  per  oeut.  of  vertex  presentations,  0.3  per 
cent,  face  presentations,  1,59  per  cent,  pelvic  presentations,  0.78 
per  cent,  cross  presentations.    It  appears  from  this  that  vertex 
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presentations  are  so  common  that  all  others  must  be  looked  upon 
as  exeeptionaL  The  above  figures  represent,  however,  only  the 
presentations  at  term.  During  pregnaney  they  change  frequently. 
In  the  earlier  iiionUus  the  uterus  is  more  gUibular,  there  is  com- 
paratively more  litjuor  amnii,  and  the  ftetus  floats  freely  around 
(Fig.    li;i).      Later   the  uterine  cavity   becomes  pear-sliaped,    a 

Fit:-  1'^'. 


// 
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KuL-e  priL»!«*nt)iti<iij      (rhnrfHiUli-r.) 


form  which  does  not  allow  of  so  free  movements  (Fig.  114). 
Uterine  contractions  contribute  also  to  the  fixation  of  the  fcetus. 
In  primipara*,  where  the  uterus  and  the  abdominal  wall  are  of  a 
harder  texture  than  in  those  who  have  borne  children  before, 
there  is  less  scope  for  change  of  presentation.  In  150  abortion 
cases  the  cephalic  presentation  was  found  only  in  49  per  cent., 
the  pelvic  in  4S,  and  the  transverse  in  3.  In  the  sixth  month  the 
head  presents  itself  already  in  66  per  cent-  of  eases^  and  after  that 
the  preponderance  of  the  cephalic  presentation  grows  steadily. 
In  pluriparie  a  change  of  presentation  is  not  rare,  even  shortly 
before  labor.  In  priiijipara%  as  a  rule,  no  change  takes  place  dur- 
ing the  last  three  weeks  of  pregnancy.    The  head  is  at  that  time 
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SO  engaged  in  the  pelvis  tluit  a  change  hardly  can  occur;  The 
weight  of  the  foetus  has  some  infiuence;  the  heavier  it  is,  the  less 
it  is  likely  to  change  presentation.  A  narrow  pelvis,  on  the  other 
band,  favors  change. 

Most  frequently  transverse  presentations  are  changeil  into 
head  presentations,  more  rarely  tlie  opposite  takes  place.  Breech 
presentations  often  change  into  head  presentations  and  sometimes 

['Hi.    1  10 


Foot  pr<»t«ntot1m>i  right  swrniKwieiior  i^todtiQii. 


Tie   latter   are  changed   to   the   former.      Breech   presentations 
change  less  frequently  to  cross  presentations  and  Pire  versa. 

The  cause  of  this  great  preponderance  of  vertex  presenta- 
tions is  probably  to  be  fouiul  in  the  law  of  gravitation.  If  the 
body  of  a  new-born  child  that  has  died  during  labor  is  immersed 
in  a  solution  of  salt  corresixvnding  to  its  own  specitic  gravity,  it 
assumes  a  slanting  position  witli  the  head  and  tlie  right  shtiulder 
turned  downward,  which  is  due  to  the  greater  specific  gravity  of 
the  head  and  the  liver.  Another  theory  is  that  the  faMus  moves 
by  reflex  movements  until  it  has  found  the  most  convenient  pre- 
sentation, which  is  tlie  cephalic,  The  common  change  from 
transverse  to  longitudinal  presentation  is  due  to  maternal  reHex 
action:  when  the  fu?tus  lies  transversely  in  the  uterus  its  head 
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and  breech  bulge  out  and  press  the  uterine  wall  out  of  its  natural 
shape.  Reacting  on  this  impulse  uterine  lateral  contractions 
occur  and  push  the  fretus  into  a  more  convenient  place,  which  is 
a  longitudinal  presentation,  and  uiuler  the  influence  of  gravi- 
tation this,  again,  is  nearly  alwaya  cephalic. 

In  the  erect  position  of  the  woman  the  uterus  rests  on  the 
anterior  abdominat  wall  and  forms  an  angle  of  al>out  35  degrees 
with  the  horizon,  so   that  not  the  internal  os,  but  some  point 

Fm.  II  L 


in  left  side,  donopoateilor  pordtion. 


on  the  anterior  wall  occupies  the  lowest  position.  If  the  back 
of  the  foetus  is  turned  forward,  its  head  will,  by  gravitation 
alone,  since  it  cannot  escape  backward,  lie  on  the  internal  os.  If 
its  back  is  turned  to  one  side,  the  head  will  sink  to  the  opposite 
side.  Since  now  the  back  by  gravity  sinks  forward  and  to  the 
left  in  the  erect  position  of  the  mother,  tlie  fetal  head  would  escape 
to  the  right.  The  understanding  of  these  relations,  like  most 
other  features  of  the  stutly  of  obstetrics,  is  much  facilitated  by 
having  a  middle-sized  doll  with  nu) vable  joints  at  hand,  wliich  is 
to  obstetrics  what  a  map  is  to  geography.  If  the  student  has 
also  a  female  pelvis,  so  much  the  better.  Otherwise,  lie  must  be 
satisfied  with  the  help  offered  by  Figs.  173  and  200. 

When  the  woman  lies  on  her  back  the  uterus  rests  on  the  verte- 
bral column.  The  back  of  the  ffi^tus  would  sink  downward  and 
to  the  right,  and  the  head  pass  somewhat  to  the  left.  When  the 
abdominal  wall  and  the  uterine  tissue  offer  little  resistance,  the 
head  slides,  indeed,  a  Uttle  to  one  side;  but  when  they  are  firmer, 
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^and  if  muscular  contractions  diminish  the  transverse*  diameter  of 
the  uterus,  the  head  18  preveiUed  from  sliding  away,  and  it  re- 
mains on  the  ijfim  of  the  pelvis. 

Again,  when  the  woman  lies  on  her  .side,  the  fundus  tips  down 
on  the  same  side  and  the  os  rises  on  the  opposite.  Under  these 
Vcumstances  the  head  of  the  fcetus,  if  freely  movable,  must 
knnk  towards  the  fundus,  and  the  result  will  be  a  pelvic  presenta- 
tion. 

When  the  fa^tus  dies,  its  centre  of  gravity  is  moved  farther 

Fir,.  112 
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Fhotiid(?r  pn*scuLatii>D,  lieml  In  rfi^ht  side,  dorso-antertor  portion. 

down,  and  it  loses  its  resiliency,  which  explains  why  dead  f(Ptuses 
80  often  are  found  with  pelvic  or  cross  presentaiioiL 

Position. — By  the  technical  term  **  position  of  the  fretus^' 
is  meant  the  relation  between  certain  points  on  the  presenting 
part  of  the  fcetus  to  certain  points  on  the  pelvis  of  tlie  mother* 
In  this  place  we  consider  only  the  different  positions  connected 
with  the  vertex  presentation.  Commonly  the  Init'k  of  the  fietus 
b  turned  forward,  and  much  more  fretjuently  to  the  left  than  to 
the  right;  exceptionally  it  is  turned  backward  and  to  the  right, 
and  least  frecpicntly  of  all  it  is  turned  backward  and  to  the  left. 
Accordingly  these  positions  have  been  designated  as  the  first, 
serond,  third,  and  fourth  positions  respectively.  Or,  going  by 
what  w*e  feel  in  making  a  vaginal  examination,  the  first  is  also 
called  the  left  occipito-anterior  |)osition  (Fig.  lOB),  the  second 
the  right  occipito-anteriorf  the  third  the  right  ovcipiloponterior ^ 
and    the   fourth    the   left    occipitoposterior    position.     For    con- 
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venience  these  long  names  are  often  reduced  to  their 
initials,— L.  0.  .4.,  R.  0.  A,,  R.  0.  P.,  and  L.  0.  P.  positions. 
The  point  we  go  by  is  the  position  of  the  tip  of  the  occipital  bone 
(or  the  posterior  fontanelle)  to  the  iliopectineal  eminence  or  the 

Fig.  113. 


?,.^- >>^  .■■*^r... i .  /, 

Fa?tus  in  globular  uterus.    Early  pregnancy.    (Duncan.)    a  b.  axU  of  uterus ;  b  U,  hdrixontal  line. 

sacro-iliac  joint.  If  the  long  axis  of  the  head  lies  in  a  transverse 
direction  in  the  pelvis,  the  tip  of  the  occipital  bone  corresponds 
to  a  point  at  the  brim  of  the  pelvis  situated  in  the  middle  be- 
tween the  iliopectineal  eminence  and  the  sacro-iliac  joint. 

Fig.  114. 


EfToit  of  gravity  on  foetiLs  ut  end  of  pre^'mincy.  (Duncan.)  a  b,  parallel  to  axis  of  utcniH  nnd 
pelvic  brim  :  c  d  e,  }HiT\K'n(l'n:\i\&r  line:  c,  centre  of  gravity  ;  d,  centre  of  flotation  ;  6  A,  horixontal 
Uue. 

If,  as  we  have  soon,  the  presentation  is  subject  to  variation 
during  pregnancy,  the  position  is  still  more  likely  to  change  during 
both  pregnancy  and  labor.  With  tlie  vertex  presentation  the  left 
occipito-anterior  position  is  by  far  the  most  common  and  the  left 
occipitoposterior    the    least    frequent,    while    authors    disagree 
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iely  in  regard  to  the  comparative  frequency  of  the  right  oc- 

^Ici-anterior  and  the  right  oceipitoposterior  positions.     If  we 

JO  by  the  jiuHition  in  which  the  cliilti  is  boriij  there  is  no  doubt 

ibaut  the  much  greater  frequency  of  the  right  occipito-anteritjr 

Dsition,  but  in  many  cases  a  rotation  takes  place  during  labor, 

>y  which  the  back  i:^  turned  forward,  s<»  that  the  right  uccipitu- 

Kmterior    position   is   changed    into    the    right    occipito-anterior 

position.     According  to  the  statistics  of  Paul  Dubois,  there  were 

lin    1813     cases    of    vertex    presentation,    left    occipilo-anterior 

11255,  right  occipitoposterior  491,  right  oceipito-aoterior  55^  left 

occipito|)osterior  12. 

The  great  preponderance  of  the  left  occipito-anterior  position 

is  due  to  gravity.    The  uterus  being  inclined  forward,  when  the 

^  woman  is  in  the  erect  position,  and  the  head  and  back  of  the  fa4us, 

?sf>eciaUy  its  right  sirie,  sinking  down,  as  we  have  seen  in  the 

ibove-nientioned  experiment  of  suspending  the  body  of  a  new- 

|t>orn  chihi  in  a  salt  solution  of  its  owe  s])ecific  gravity,  by  mere 

f^avity  the  head  will  go  down  and  the  back  forward.    The  greater 

frequency  of  the  left  occipito-anterior    position  than  of  the  right 

is  due  to  the  situation  of  the  mother's  rectum,  which  causes  a 

>artial  rotation  of  tlie  uterus,  l)y  wliich  its  left  edge  is  carried  a 

linle  more  forward  than  its  right  edge.     Thus  the  ba(*k  of  the 

child  w^ould  not  only  sink  forward  but  towards  the  left  of  the 

uterus. 

In  the  dorsa!  position  of  the  woman,  the  liack  of  the  child 

^would  by  the  same  process  of  gravity  sink  backward  and  to  her 

right  side,  which  would  produce  the  right  occipitoposterior  posi* 

Ition  and  explain  why  this  position  is  the  next  in  order  of  fre- 

|uency  before  labor. 

Another  consi<leratif»n,  which  may  have  some  influence,  is 
pt  by  the  presence  of  the  fecal  matter  in  the  motlu^r's  intestine, 
left  oblique  diameter  of  the  pelvis  l)eco!ues  shorter  than  tlie 
right,  which  would  account  for  the  tendency  of  the  fetal  head  to 
occupy  the  right  oblique  diameter  with  its  long  axis. 


CHAPTER    XXI. 

CHANGES    IN    THE    MUTUKH    DLTRING    PREONANCY, 

Is  %'irgin8  the  uterus  (Fig.  115)  measures  from  2  to  2K  inches 

length,  in  nulHparte  from  2  to  2}  inches,  find  iji  multiparie  frrun 

l\  lo  3  inches.     In  virgins  and  nullipara*  the   IhhIv  is  oidy  a  trifle 

longer  than  the  neck»  whereas  in  those  who  have  borne  children 

It  beeornes  from  three-fifths  to   two-thirds  of  the  length  of   the 

rhole  organ. 


the  cinitour  of  tlio  ahdntiien  into  parts,  each   measuring  Ihree 
till||S\'r'brriulths   (about    two   and   oue-half   iuchcy),   and   he   will 
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Fio.  117. 


uterine  muselL'^t*i-'liH,  EnJ^irgem«?Dt 
atHpiiL  Iwttnty,  a.  iu  lUi:  uiilmpreg:- 
01114x1  conditioo  ;  5.  during  prcifnancy. 


then  find  the  fundus  at  the  following  places  at  the  indicated 
periods.  At  the  end  of  the  thij-d  calendar  month  the  fundus 
reaches  the  abdominal  wall  above  the  symphysis;  at  the  end 
of  the  fourth  it  stands  about  three  finger-breadths  over  the 
symphysis;  at  the  end  of  the  fifth  as  much  below  the  umbilicus; 
at  the  end  of  the  sixth  as  mqch  above  the  umbilicus;  at  the 
end  of  the  seventh  about  midway 
between  the  umbilicus  and  the  en- 
siform  process;  at  the  end  of  the 
eighth  month  it  has  again  advanced 
three  finger-breadths.  During  the 
first  half  of  the  ninth  calendar  month 
it  rises  still  and  enters  the  edge  of 
the  ribs  and  approaches  the  ensiform 
process,  but  daring  the  latter  half  it 
sinks  again  so  as  to  come  back  mid- 
way between  tw^o  points  marking 
the  end  of  the  eighth  month  and 
maximum  height  (Fig.  116).  Since 
these  measures  are  only  approxi- 
mate, there  is  no  necessity  for  u.sing 
lunar  months,  and  since  our  calcu- 
lation of  the  period  of  pregnancy  is 
based  on  nine  calendar  months,  it 
is  more  practical  to  follow  the  same  system  in  describing  the  size 
of  the  uterus.  The  writer  ha.s  also  frmnd  this  method  very  reliable 
in  regard  to  foretelling  when  confinement  is  to  be  expected. 

When  the  uterus  reaches  the  umbilieus,  this  hollow  becomes 
first  Hattened  out  to  a  level  with  the  surroundings,  and  later 
it  forms  even  a  protrusion. 

During  the  first  three  months  of  pregnancy  the  increase  in 
bulk  is  chiefly  due  to  a  hyperplasia  and  hypertrophy  of  the  mus- 
cular tissue,  new  muscle-cells  being  formed  and  the  old  ones  in- 
creasing enormously  in  size,  so  as  to  become  from  7  to  11  times 
longer  and  from  2  to  5  times  wider  (Fig.  117)  than  before.  Later 
the  increase  in  size  of  the  uterus  is  brought  about  by  the  growth 
of  the  ovum,  which  expands  the  uterine  cavity.  At  term  the 
uterine  wall  measures  only  from  5  to  10  miiUmetres  in  thickness. 

Since  the  ovum  generally  is  arrestetl  in  t!ie  uterus  near  tlie 
ostium  of  the  tube,  this  portion  of  the  uterus  swells  and  is  felt 
like  a  globular  protuberance.  From  the  end  of  the  3d  month 
this  bulging  is  compensated  by  the  development  taking  place  in 
the  other  half  itf  the  uterus,  so  that  the  wlinlo  (M'gan  in  the  5th  and 
6th  months  becomes  ghduilar,  while  during  the  hist  three  montlis, 
in  consequence  of  the  development  of  tlie  lower  jiart,  this  shape 
generally  changes  to  that  of  an  egg,  with  the  small  end  turned 
down;  but  sometimes  it  remains  globular  or  is  cylindrical  or  cnr- 
nute.    This  depends  upon  the  original  shape  of  the  organ  before 


Utertzfl  at  end  of  iMx-jmanry,  in  situ.  (W.  Hunter.)  AA^  fort^r^^rt  of  lIummhtI.  jiisf  bclnw  tJie 
lireftstfl ;  J^  If  p  the  two  uiiponuij^lesof  the  Intcgouieoia,  mti8ck'8,  lut.l  ih^j-Hoikuui,  tunitnl  I  mi  It  over 
CiiJtilag^Tioiis  marjrin  of  chi>sl ;  f 'C,  thu  two  inferior  ian;;1e»  Uiniotl  down  ;  J\  upper  end  of  Irtt'ision, 
ftteij-HifMrnii  pdmvsj:  /?,  lovvtT  end  of  lnt'{«inTi,  iitisymphyi^j-H  ptibla;  F,  round  ll^iimentof  the  liver; 
O  G,  the  t'pikMLvtric  arlury  and  Min,  flihiiim  thniii^h  iho  ptTlUinium  ;  //.  the  left  lolm  of  the  liver ; 
J,  liie  onietitiim,  h|ir*}m1  over  IheKinnll  Inlt^tine  In  thecpj^siric  refrfon  ;  A',  the  Jowernin!  micfdlo 
pwrtof  ttieoiiKritntn,  iiiinhtd  up  i>y  tiie  womb;  /.,  theomentnra  tu  the  rijffht^ido,  pa^sKlnir behind 
thntpnrtof  thi?  uhriw  from  wliU  h  tiie  rijfht  tiihe  bcK^ns;  M,  theonn  tittjni,  IrftKtde^  whirhcnmo 
down  ill  front  of  the  KiillnpSim  tulie  and  which  wii-t  thrown  iLsjile  in  ordrr  thut  those  x^irts  mi^fht  be 
Been ;  jV.V,  two  tnni^of  tiie  Mmali  IntL^line;  O.  thi?  womb  txeupyinjf  uli  the  imibflieii)  and  hypo- 
gitiitrie  ^^:*^on^;  Hvl*  fundus  is  tlilpd  n  little  to  thf  d^'it  ni<le  and  the  leftetlpe  l»  eunteil  forwunl ; 
some  imrtsfif  Iht?  Wftnib  ure  more  projeetini?  thnn  otiaers,  in  consornifnee  of  indentations  made  by 
th**  inleitltieH  or  of  pressure  exereistwl  from  within  by  piirtn  of  tlie  ftitn.H;  p,  tiie  middle  of  the 
piivrenliU  pile;  Q,  rt»iwelHngcorres|«indinj,'  U*  the  huttoflcsof  the?  rhtld  ;  R  R,  the  round  ii^famenta 
of  Ihe  nTerns;  ^^V,  the  FnllMTiinn  tnV»en;  iMtween  the  nnind  ligauieiit  Bind  tbctube  rmi  Che  uvwiaii 
vefHcla.— the  amuli  itrtvry  and  the  lurir©  vein. 
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The  chief  growth  lakes  j:riace  in  the  fLiiidiis.  This  portion 
of  the  uterus*  which  in  the  uiumnregiiated  state  forms  only  a 
ssHghtly  eonvex  line  (Fig,  115)^  is  at  the  end  of  pregnancy  elevated 
into  a  high  cupola  (Fig.  IIS),  The  cervix  in  displaced  upward 
and  backward*  and  the  angle  between  it  and  the  body  of  the 
womb  becomes  smaller,  the  result  being  a  physiological  ante- 
flexion. 

FiQ.  119. 


^ 


ii^vv. 


Tho  iniiiciltattire  of  the  im»iniiinl  i!  >  •  tt^l  ntnl  seen  fmm  the  ssMf,    (Ltiw^hkn/)    if*., 

[l<«fn«'^nt ;  ittb.,  FHllnpittn  IuIk";  m. jtit/i.,  sufierflcliil  rnn-nrulnr  luiycr ;  ni.med.,  middle  tnttst^iilur  Ittyer. 

In  the  latter  part  of  pregnancy  the  uterus  is  tilted  over  to  the 

right,  80  that  the  grestter  part  nf  it  lies  in  the  right  side  of  the 

body,  and  beside.s,  the*  left  edge  is  canted  forward,  displacements 

'  which   probably  are  due  to   the  descending  ct>lon   being  more 

I  filled  with  fecal  matter  than  the  ascending. 

The  muscular  tissue  may  he  separatiMl  into  tiirec  layers. 
'The  out^r  hiyer  is  thin  and  continuous  with  the  musculature 
fof  the  tubes,  the  round  ligament,  and  the  ovarian  ligament, 
^It  form8  a  hood  over  the  fundus,  but  leaves  the  side  edges  free 
►  (Figs  119  and  120).  The  innermost  layer  forms  concentric 
[rings  around  the  openings  of  the  tubes,  and  others  encircling 
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the  uterus  (Fig*  121)*  The  middle  layer  is  composed  of  bundles 
crossing  one  another  in  all  directions,  often  forming  bows,  re- 
turning in  the  direction  they  came  from,  and  descending  between 
the  bladder  and  the  vagina  (Figs.  119  and  120).  In  the  lowest 
part  of  the  body  of  the  uterus^ — the  so-called  lower  uterine  seg- 
ment— the  muscle  bundles  are  arranged  in  flat  layers  which 
go  slanting  inward  and  downward  from  the  peritoneal  coat  to 

Fig.  im 


^ 


Thp  TntiwnlAture  ut  the  jireimftiit  nTx>nis,  front  view.  (Hf4ie/)  The  perllotieiim  has  Wi-n  ril»- 
sectod  off  »fn1  iho  hlHrttU-r  M'fM&mt^tl  frrun  tbe  uterus  and  tnrne*!  down,  ti,  the  Fallopian  tnb«s; 
Ug,r.,  the  ruund  iigameuiii ;  x>e».,  th<;  bladder. 

the  decidua.  These  being  held  together  with  short  lamellae  ex- 
tending from  one  to  the  other,  there  remain  between  tbem 
rhomboid  hollows  (Figs.  122,  123,  124). 

The  wall  of  the  uterus  becomes  remarkably  soft,  so  that 
even  intestinal  knuckles  can  make  dents  in  it  and  pronunent 
portions  of  the  fietus  form  j>rotul>rrances  on  the  surface  (Fig.  118). 

Tlie  cervix  also  softens  and  increases  in  length  and  circum- 
ference. f>ut  no  new  muscle  tissue  is  formed  within  it.  Tliere 
seems  to  be  a  sliortening  of  the  cervix  when  it  is  palpated  from 
the  vagina,  which  is  \\n^  partly  to  the  swelling  of  the  vaginal 
ivall,  partly  to  the  softness  of  the  cervix,  and  partly— in  primi- 
pg^,*rp — to  the  descent  of  the  liead  into  the  cervical  canal  towards 
the  end  of  pregnancy.     According   to   many   authorities,   how- 
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ever,  the  full  length  of  the  cervical  canal  is  preserved  even  in 
prirniparte.  Tlie  glands  of  the  cervix  secrete  a  thick  mucus, 
which  fills  the  cervical  canal  like  a  plug  and  closes  the  uterine 
cavity. 

When  we  come  to  discuss  the  question  whether  superfeta- 
tion  is  possible  or  likely, — that  is  to  say,  the  development  of  a 
fcEtus  in  an  ovum  corresponding  to  a  later  menstruation  after 
one  ovum  belonging  to  a  previous  menstruation  has  been  fertil* 
ized,— we  shall  have  occasion  to  refer  to  this  cervical  plug  as 
forming  a  barrier. 

Until  the  seventh  lunar  month  the  vaginal  portion  is  felt  ass 
prominent  cone  and  the  anterior  vaginal  cul-de-sac  is  preserved. 


\^'' 


Thp»nhniitr*Mi*nii>si  uluf  luycmf  Hk-  tirojfUfiiit  uurii**     (H/lie.) 


After  that  tlie  vaginal  portion  appears  shorter,  until  at  the  end 
of  pregnancy  it  is  no  longer  protruding,  and  the  anterior  vault 
18  nearly  level. 

Not  only  the  nuisculature,  hut  all  the  component  parts  of 
the  uterus  and  the  neigliboring  organs  grow.  The  arteries  form 
long  spirals,  the  veins  are  dilated  to  large  flat  spaces,  called 
wiu^es  (Fig.  125).     The  ovarian  blood-vessels  are  nearly  as  large 

the  uterine  (Fig,  126).     The  lymph-vessels  are  enlp*"""'*    the 
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nerves  swell,  and  the  large  cervical  ganglion  increases  nnirh  in 
size  (Fig.  128).  The  weight  of  the  uterus,  which  in  the  virgin  is 
about  an  ounce,  reaches  two  pounds.  The  capacity  of  the  cavity 
is  five  hundred  and  nineteen  times  greater. 

In  growing,  the  uterus  sefiarates  the  two  layers  of  the  Ijroad 
ligaments  and  lifts  thein  ui).     The  round  ligament  is  enlarged. 


Fir.,  122. 


FKi.  123.        Fig.  124. 
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Tio.  122.— l/>ng1tudiiml  socllnii  thrntiiifh  the  lower  Regmt* uL  ^f  a  pri^jBtiuyit  utenw,    (Rojare.) 
Vui.  V£i.—Thcf  mine  ftectioii,  in  wJiith  the  lutnic^ular  liuiifllfp  hifcvu  lw?t»u  pulliMl  ftp«i.rt,  sboirlo^ 

the  rhomlwiid  eavitii?^  iHnween  iht^ui. 

¥Ui,  I'i^.— A  similar  siHfd^in  of  »  pncTiJeml  utcnia,  jihuwlog  tlie  p-bortfiilii*r  *«f  the  luitiM  ulntiire 

uTtt^r  birlh.    0.1,  hit<;nittl  ost  C.R.,  euntmotitHi  ring. 


The  peritoneum  is  lifted  up  from  the  hottoni  of  the  pelvic  cavity 
to  a  level  with  the  posterior  part  of  the  ihopectineal  line. 

The  vreler  adhering  to  the  peritoneum  follows  an  entirely 
different  course  from  that  found  in  the  uninipregnated  state. 
Its  middle  part,  that  which  in  the  unimitregnated  condition 
sinks  down  to  the  spine  of  the  ischium,  is  during  pregnaiiey 
hfted  up  to  the  brim  of  the  pelvis.  From  the  point  where 
the  ureter  crosses  the  iliac  arteries  it  goes  forward,  d<>wnwanh 
and  outw^ard,  lying  immediately  untler  the  fieri tt)neum,  on  the 
wall  of  tlie  false  ]>elvis.  A  little  liehind  the  en<is  of  tlie  trans- 
verse iliameter  of  tlie  hrim  of  tlie  pelvis  it  dips  into  tlie  true 
pelvis  and  goes  in  a  curved  line,  inward,  forward,  and  down- 
w^ard,  till  it  reaches  the  bladder.  Tn  this  way  it  passes  umler 
the  broad  ligament,  and  in  front  of  this  it  lies  again  immedi- 
ately under  the  peritoneum.  From  the  point  where  it  opens 
into  the  bladder  to  tlie  posterior  surface  of  the  pubes,  behind 
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the  spine,  is  a  distance  of  three  inches.  It  will  thus  be  seen 
that,  while  the  posteri«»r  part  of  the  pelvic  portion  of  the  ureter 
is  lifted  to  so  high  a  level,  the  anterior  end  retains  its  position 
(Fig.  129). 

The  lubes  follow^  an  almost  perpendicular  course  on  the  side 
of    the   uterus  (Fig.    118),  but,    that    portion  of   the  uterus   on 


Fm.  125, 
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f-M  Wowfcwlth  fccttivcit  ■  pflinitpttnL  «it  the  e-nd  of  pn^'jninnt'y,  irfrt*x  pfrcwntatlofn.  Flight  occlpllo* 
WmSmri^t  pcMUotk.  (W.  ITiinter.  ^  the  upper  imrt  of  the  lilnddur  hiL»  K>«n  cut  away  In  order  to  nhow 
tike  Iwaul  In  the  lower  fwirt  of  ihe  mcni^  nm  f«jrf|)«irt  of  the  w«jnib  arul  the  membmnes,  whfch 
Illrifcu]<t«l  the  pljMienta,  have  bet^n  reiiiuved.  The  cut  nurfare  tuf  thv  uterijK;  wall  atiows  liirge  v^tioui 
itoOi^M  tAJrcttnl  with  wax. 


whirh  the  placenta  is  inserted  growing  most,  the  tube  and  round 
ligament  move  forward  when  it  sits  on  the  posterior  wall,  and 
backward  when  it  develops  on  the  anterior  wall.  Their  muscu- 
lature grows,  they  are  s<>ftened»  and  sometimes  even  decidual 
tUHgiue  is  formed  in  parts  of  the  mucous  membrane  of  the  tubes. 
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The  oraries  are  drawn  up  into  the  abdtmiina!  oavity  so  a^  to 
lie  about  nudway  between  the  level  of  the  fundus  and  that  of 
the  external  os  (Fig.  118).  As  we  have  seen  above,  tlie  one 
eorpus  luteuni  that  eorresponds  to  the  pregnancy  remains  to  the 
end.  but  no  new  ones  are  formed  while  it  la^ts. 

The  ragina  beeonie.s  softer  and  larf^er,  its  anterior  wall  often 
bulging  through   the  cntranre   (Plate  II.,    Fig.   129).     It   has  a 

Fig.  126. 
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Th«*  Mood-vefficUj  of  the  uUtus  at  Ihe  tinJ  of  pregnanoy. 

eharaeteristie  purple  color.  Its  adipose  tissue  is  absorbed.  The 
vulva  heeonies  darker,  softer,  and  swollen. 

The  iliosovrnl  joint  and  the  symphysis  pitbis  become  softer, 
larger,  and  allow^  a  greater  niobility,  by  whieh  the  passage  of 
the  fcptus  through  the  pelvic  canal  is  facililated. 

The  breasts  are  the  seat  of  important  changes.  The  small 
glands  in  the  areola,  called  ^fon(gomery's  glands,  and  similar  in 
structure  to  the  mammarygiand,  become  enlarged  and  form  a  more 
or  less  complete  circle  around  the  niijple.  Hmall  pigmented  tongues 
shoot  out  in  the  circumference  of  the  areola,  beginning  upward 
and  outward.     Each  two  of  these  tongues  blend  by  their  tops^ 


Fla,  lav,— Viilrft  Riiil  |>nitniftliijr  fUiUTlur  wiill  nf  vMirlriN  tn  pHmJierHVldii. 
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leaving  a  small  round  circle  of  iinpigmented  skin  between,  which 
by  contrast  v-ith  the  pigmented  appears  as  a  white  spot.  New 
tongues  are  formed  outside  of  the  first  ring  until  the  radius  of 
the  areola  becomes  two  or  three  times  as  long  as  it  was  before. 

Fia.  128. 
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Sii.Ji.,ifi.«.,  Mcotitl.  third,  ttiid  loiutlx  sarml  mTVi«;  Or.,  ovaxy;  tuti.,  b lillopljiii  lut»e;  Ui^,,  rotiaa 
lIpUMOt;  fo.  ov«Hiai  vein. 

Tills  extension  of  the  areola  is  railed  tlie  f<eef*ndnr}f  areola.  Its  color 
differs,  rnrrespondinp^  to  the  calnr  of  tlie  iudivitluars  hair  and  skin. 
In  bInntieH  it  is  li^ht  brown,  in  brunettes  dark  brown  (Plates  IIL, 
IV.,  Fij^s.  130-13;}),  The  true  areola  becomes  swollen,  the  nipple 
morp  prominent  and  covered  with  small  scales  formed  by  in- 
spissated .secretion.  By  [iressure  on  the  breast  a  tlrop  of  clear 
flui*i  may  sometimes  be  made  to  appear  on  the  top  of  the  nipple. 
The  whole  breast  becomes  larger  and   heavier  so  that  it  hangs 
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down.    The  veins  become  more  vLsible.    Stricc,  like  those  on  the 
abdomen,  are  often  seen  radiating  from  the  areola. 

The  mammary  ghiiid  undergoes  a  great  development  in  order 
to  prepare  it  for  tlie  rrtiuirements  of  lactatii^n.  I  ntil  the  age 
of  puberty  this  gland  remains  little.  Each  aeinus  is  composed 
of  a  few  end  bulbs  sprouting  from  a  lactiferous  duct  (Fig.  134). 
But  at  maturity  the  glandular  structure  becomes  more  com- 
pUeated    (Fig.    135).      During   pregnancy    new-formed    adipose 


^f^^f!    .^■ 


The  oniirsp  of  the  tireters  at  the  end  ot  pre$rnancj-    ( Polk, ) 

tissue  is  interspersed  between  the  acini.  The  lactiferous  ducts 
from  one  lobule  of  the  manmiary  gland  anastomose,  and  form 
finally  a  single  duct  which  perforates  the  nipple  separately* 
At  the  base  of  the  nipple  each  forms  a  s|>indle-shaped  dilatation, 
called  a  lariiferous  mnihs  fFig;  186).  Tlie  woman  often  experi- 
ences  shooting   pains   through    the   breasts. 

In  the  face,  especially  the  forehead.  ap[)ear  often  large 
brown  spots,  called  ckhaf^maia  literina.  In  the  median  line  of 
the  abdomen  a  similar  pigmentation  commonly  takes  place, 
extending  as  a  <lark  line  upward  from  the  symphysis  pubis  to 
the  umliilieus  or  even  to  the  processus  ensiformis.  As  a  sign  of 
pregnancy  this  so-called  hneo  ft(sca  has  little  value.  Sometimes 
it  is  missing  in  gra\adity;    and  often,  especially  in  brunettes, 
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Plate  IV. 


Flo.  Itli.— Bn-H^i  of  itiiiiiiiiri'joiiiti'fl  ltniuitl<». 
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it  is  found  in  unimpregnated  women.  Around  tlie  umbilicus 
it  widens  sonietiuies  to  a  eirrle,  whieli  has  been  called  the  urn- 
bUical  areola. 

In  consetjuence  of  the  great 
distention  of  the  abdominal  wall, 
the  coriuni  gives  way  in  many 
places,  much  like  an  old  elas- 
tic stocking.  Thus  the  so-called 
striw  (Fig.  137)  are  formed.  They 
have  a  purplish  cokjr,  .\fter  cljild- 
birth  ihey  shrink  and  become 
white,  with  a  silvery  shining  sur- 
face and  fine  transverse  wrinkles, 
and  are  then  called  strict  albi' 
canles.  Like  the  linea  fusca  they 
have  little  value  as  signs  of  preg- 
nancy, for  they  are  not  always 
formed  in  gravid  women  and  they 
may  be  due  to  other  causes.  Thus, 
the  writer  knows  a  man  who  has 
tfiem  on  his  arms.  Having  given  much  attention  to  athletic 
sport,  the  powerful  contractionH  of  hia  biceps  muscles  have  had 
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Acinus  of  the  mamillary  grlcmd  of  a  gtrJ 
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Arlnl  of  K  mammary  jrlimJ  of  n  girl  of  cifrhteen  yearn,    ( LnngEer.) 


the   same  effect    on    the  skin   of   his  arms   as  tlie  gradual  dis- 
tention of  the  uterus  and  mammary  glands  has  on  the  skin  of 
the  abdomen  and  breasts  in  pregnant  women. 
7 


UjLmmAiy  inland  of  a  woman  durinir  liictation  with  laetjferous  ducts  and  sinusee. 

posture,  the  woman  is  obliged  to  carry  her  body  backward  in 
order    not    to    fall.      This   peculiar    attitude    to^etlier    with    the 

niubility  of  the  pelvic  joints  f^ves  a 
pregnant  woman  a  peculiar  gait. 

Tlie  littufti  are  pressed  y[)  by  the 
rising  fundus,  but  what  they  lose  in 
lieight  they  gain  in  width,  so  that 
their  catmcity  remains  unchanged. 

The  dull  area  of  the  heart  is  in- 
ereasecK  in  consequence  of  a  hyper- 
trophy   of    the   left   ventricle,   which 

"^ris^  iifo    8««'««^  U3K     ^^^'^  ^^^  increa^se  of  work  to  perform, 
gffib  'S^^S^'^o  Tlie   intestine    and  the  omentum 

^^      3i&c>c  ^OfA         are  [mshed  upward  and  to  the  sides 

(Fig.  118). 

The  lower  extremities  commonly 
become  (rdematoui^  and  their  veins,  as 
well  as  those  of  the  labia  majora,  often  show  varicosities,  changes 
which  are  referal)le  to  the  pressure  of  the   uterus   on    the   large 
venous  trunks  in  the  pelvis  and  the  al>damen. 

On  the  inside  of  the  cranium,  especially  on  the  parietal  and 
frontal  bones,  flat  osteopkijtes  are  frequently  formed. 
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In  the  beginning  of  pregnancy  fretjueiit  micturition  is  a  com- 
mon symptom;  latter  there  may,  on  the  contrary,  be  retention  of 
urine,  the  urethra  heeoming  eompressed.  The  urine  sometimes 
contains  sugar  ami  not  unfrequently  small  amounts  of  albumin, 
but  such  glycosuria  and  albuminuria  are  on  the  border-line  of  a 
patholngieal  eondition.  In  Johns  Hopkins  Hospital  in  Baltimore 
the  average  of  urea  excreted  in  24  hours  was  found  to  be  beUveeu 
20  and  24  grammes,  while  I  he  normal  amount  outside  of  preg- 
nancy is  about  33  grammes.  Tlie  amount  ijf  sugar  may  be  found 
with  Einhorn's  saceharimeter,  that  of  albumin  with  Esbach's 
albuminometer,  and  that  of  urea  with  Dorenujss  ureometer/ 
Constipation  is  cpiite  eonunon.  The  vaginal  and  vulvar  secretion 
is  increased,  and  some  degree  of  leucorrho^a  is  frequent.  Some- 
times the  secretion  of  saliva  is  increased.  In  the  breasts  is  formed 
a  secretion  called  coloi^irufn  (Fig.  138).  Examined  under  the 
niieroseope  it  sliows  r of o>?f rum-c or pmeles,  large  globular  cells  con- 
taining fat-globes.  During  pregnancy  it  is  a  colorless  serous  Huid, 
but  after  tlie  birth  of  the  child  it  has  a  yellow  color,  is  richer  in 
albuminoids  than  milk,  and  has  an  aperient  elTeet  on  the  cliihh 

Tlie  thyroid  gland  swells  during  pregnancy,  but  returns  later 
to  its  normal  dimensions,  unless  the  patient  suffers  from  goitre. 

Menslnmiion  ceases.  Sometimes  there  may  once  or  twice  l>e 
a  recurrence,  but  then  the  amount  of  blood  lost  is  much  smaller 
than  usual. 

The  coniposition  of  tlie  blood  changes.  The  total  quantity 
is  increased,  and  it  contains  more  water,  fibrin,  ret!  and  white 
blood-corpuscles,  fat,  and  htemoglobin. 

The  nerpous  system  is  in  a  state  of  excitement.     Often  the 

woman  complains  of  headache,  backache,  toothache,  or  [ileuro- 

dynia.     Often  she  has  a  prnntmnccd  desire  for  ctu'tain  things, — 

so-called  lofigings, — or  a  marked  aversion  for  olln^rs.    The  mental 

condition    varies    much    according    to    circumstances.      Thanks 

to  antiseptic  midwifery  the  times  are  no  longer  when  a  woman 

knew  she  ran  a  considerable  risk  of  lier  life  in  giving  liirth  to  a 

child.     Still,   from  ehildhooti  she  has  been   taught,   ^*In  sorrow 

|thou  shalt  bring  fortli  children."     Married  primiparie  are,  how^- 

tvcr,  as  a  rule,  hap|>y  at  the  tliou'^ht  that  they  are  destined  to 

;o  through  the  last  stage  of  physiological  development  cliaracter- 

fttic  of  their  sex;    that  they  slial!  call  one  of  these  sweet  little 

ifcabies,  whom  by  instinct  all  w(»men  love,  tlicir  own;    and  that 

it   will  be  a  new  tic  between  them  and  their  husbands.     How 

•^ different  is  the  position  of  the  po(»r  unmarried  girl   who  feels 

that  she  is  going  to  be  a  mother!     Her  social  position  is  lost, 

^perhaps  she  is  disownetl   ami   (*orspd   by   her  nearest   relatives, 

ind  perhaps  poverty  stares  her  in  the  face.     No  wonder,  then, 

lat  sh6  is  apt  to  be  downcast,  melancholy,  full  of  apprehension, 

*  [iMcnptkms  of  these  iastniments  can  Ihj  obtainecl  from  Elmer  &  Amend 
Av*.,  cor.  iSth  St.,  New  York. 
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a  condition  of  mind  that  has  a  decided  bearing  on  the  prognosis 
in  regard  to  mortality  and  morbidity  in  chUdbirth.  Finally, 
we  have  the  married  multipara  who  has  already  found  it  hard 
to  make  both  ends  meet,  and  who  deplores  an  addition  to  her 
family.  Upon  the  whole,  most  women  approach  their  confine- 
ment with  a  serious  turn  of  mind,  which  in  some  amounts  to 
apprehension  and  dread,  sometimes  mixed  with  despair.  The 
humblest  woman  who  is  going  to  give  birth  to  a  child  should, 
therefore,  inspire  her  accoucheur  with  genuine  sympathy.  His 
knowledge  and  skill,  however  great  they  may  be,  do  not  suffice; 
he  must  feel  with  his  patient,  pity  her  sufiferings,  think  of  her 
dangers,  forgive  her  sins,  comfort  and  encourage  her,  and  not 
forget  tliat  she  is  going  to  give  birth  to  a  human  being,  perhaps 
one  of  Nature's  favorites,  maybe  one  who  will  become  a  bene- 
factor of  mankind.  The  French  proverb  is  right:  ^^Femme 
enceinte,  femme  sainte''  (a  pregnant  woman  is  a  holy  woman). 


CHAPTER   XXII. 

THE  UTERUS  AT  THE  END  OF  PREGNANCY. 

Sections  through  the  median  line  of  frozen  bodies  of  women 
who  died  at  the  end  of  pregnancy  or  during  labor  have  aflForded 
a  valuable  complement  to  the  classical  work  of  William  Hunter, 
''The  Anatomy  of  the  Human  Gravid  Uterus,"  of  which  we 
have  reproduced  two  plates  above  (Figs.  118,  uterus  at  term 
in  sitHy  and  125,  uterus  and  foetus  at  the  end  of  pregnancy). 
In  Fig.  108  we  have  given  a  reproduction  of  one  of  these  sections 
in  a  case  of  pelvic  presentation.  Fig.  139  shows  a  vertex  presenta- 
tion in  a  case  of  narrow  pelvis. 

In  the  dorsal  position  of  the  woman  and  when  there  is  no 
muscular  contraction,  the  uterus  rests  on  the  spinal  column, 
and  on  account  of  its  softness  it  moulds  itself  on  the  spine  to 
some  extent.  The  intestine  and  the  liver  press  on  it  from  above, 
and  prominent  portions  of  the  fci^tus  make  it  bulge  out.  As  a 
whole  it  forms  a  lengthy,  irregular  bag.  The  cut  surface  of  the 
uterine  wall  shows  the  large,  flat  venous  sinuses. 

The  fundus  is  on  a  level  with  the  second  lumbar  vertebra 
or  even  the  cartilage  between  it  and  the  first.  In  primipane 
the  resistance  of  the  abdominal  wall  brings  it  nearer  to  the 
vertebral  column;  in  multiparie  the  fundus  sinks  more  forward 
and  downward  to  the  umbilicus.  Compared  with  the  condition 
found  in  the  third  and  fourth  months  the  wall  is  thin,  quite 
exceptionally  reaching  one  centimetre  (7/16  inch)  in  some  places. 

During  the  last  few  weeks  of  pregnancy  the  lower  part  of  the 
body  of  the  uterus  widens.    In  pluriparse  the  cervical  canal  retains 


pluripara*  the  uterus  remains  above  the  pelvic*  brim;  in  priniifiara? 
It  U  punhed  deep  down  into  the  pelvis  by  the  pressure  from  above 
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During  nearly  the  whole  period  of  pregnancy  the  uterus 
contracts  from  time  to  time.  These  contractions  may  help  to 
prevent  stagnation  of  blood  in  the  uterine  veins.  They  are 
also  instrumental  in  determining  the  presentation  of  the  foetus, 
and  towards  the  end  of  pregnancy  they  serve  to  expand  the 
lower  uterine  segment  and  open  up  the  upper  part  of  the  cervical 
canal  in  primiparjp.  They  are,  as  a  rule,  not  perceived  by  the 
pregnant  woman  and  are  not  accompanied  by  pain,  if  the  organs 
are  in  a  healthy  condition. 


CHAPTER   XXIII. 

SIGNS  OF  PREGNANCY. 

All  the  changes  in  the  mother  described  above  are,  of  course, 
signs  of  pregnancy,  but  since  many  of  them  are  common  in  other 
conditions  and  some  are  hardly  available,  it  is  of  practical  im- 
portance, even  at  the  risk  of  seeming  to  repeat  what  has  already 
been  said,  to  pass  these  changes  in  review  from  the  stand-point 
of  their  value  in  guiding  the  physician  in  determining  the  question 
frecjuently  put  to  him,  whether  a  woman  is  pregnant  or  not. 

There  are  only  very  few  sure  signs  of  pregnancy — a  single  one 
of  which  suffices  for  a  diagnosis, — namely,  to  hear  the  fetal 
heart  or  the  sound  sometimes  produced  in  the  umbilical  cord, 
and  to  feel,  see,  or  hear  the  movements  of  the  foetus. 

The  fetal  heart  sound  is  a  double  sound  produced  by  the 
contraction  of  the  auricles  and  ventricles  of  the  fetal  heart.  It 
may  be  heard  from  about  the  middle  of  pregnancy.  It  is  in 
most  cases  easily  distinguished  from  that  of  the  mother  by 
being  about  twice  as  frequent  and  of  smaller  volume;  but  if 
the  maternal  pulse  beats  rapidly  the  frequency  alone  would  not 
suffice  to  recognize  the  fetal  heart  sound,  since  what  we  hear 
might  be  the  maternal  heart  sounds  weakened  by  being  heard 
at  so  great  a  distance.  Any  doubt  in  this  respect  is,  however, 
easily  cleared  up  by  following  the  sound  up  to  the  region  where 
the  maternal  heart  is  situated,  when  we  find  the  sounds  gradu- 
ally increasing  in  strength.  In  most  cases  the  distinction  is 
also  easily  made  by  holding  the  index-finger  on  the  mother's 
wrist  while  we  listen  to  the  fetal  heart.  Any  pulsation  due  to 
the  maternal  circulation  is  synchronous  with  the  contraction 
of  the  ventricles  of  the  maternal  heart  and  radial  pulse,  and  the 
accompanying  sound  is  single.  The  character  of  the  sound  is 
peculiar.  It  has  been  likened  to  the  ticking  of  a  watch,  and  this 
gives  also  a  good  idea  of  the  double  sound;  but  on  the  other 
hand,  the  fetal  heart  has  not  the  hard  metallic  ring  perceived 
by  applying  a  watch  to  the  ear.    The  fetal  heart  sound  is  heard 
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on  the  anterior  wall  of  the  al^domen,  which  for  the  purpose, 
with  due  regard  to  cleanliness  and  decency,  should  be  covered 
with  a  thin  cloth,  for  instance  a  fine  pocket-handkerchief,  unless 
a  stethoscope  is  used.  In  the  most  common  presentation  and 
position  of  the  fcetus — the  left  occipito-anterior  position  in  the 
vertex  presentation — the  sound  is  heard  most  distinctly  about 
two  inches  below  and  to  the  left  of  the  umbilicus,  being  trans- 
mitted in  the  shortest  line  from  the  heart  through  the  back  of 
the  child  to  the  abdominal  wall.  But  often  it  may  be  heard  over 
a  large  area.  In  the  right  occipito-anterior  position,  the  sound 
is  often  heard  most  distinctly  farther  out  to  the  side,  being  con- 
ducted through  the  thorax  of  the  fcetus.  In  pelvic  presentations 
the  heart  sound  is  heard  a  little  above  the  umbilicus.  In  face 
presentations  the  chest  is  often  pressed  against  the  abdominal 
wall,  when  the  sound  is  propagated  this  way  and  consequently 
heard  most  distinctly  in  the  side  opposite  to  that  where  the 
back  lies.  Thus  the  situation  of  the  place  where  the  sound  is 
perceived  most  distinctly  gives  even  some  information  as  to 
the  presentation  and  the  position  of  the  foetus.  Furthermore 
the  frequency  of  the  fetal  heart  contractions  sometimes  gives 
at  least  a  hint  in  regard  to  the  sex  of  the  foetus.  The  nearer  the 
contractions  come  to  120  per  minute,  the  surer  the  foetus  is  a 
male,  and  the  nearer  they  come  to  144,  the  greater  is  the  likeli- 
hood that  it  is  a  female;  but  most  frequently  it  is  132  or  there- 
about, which  does  not  allow  the  accoucheur  even  to  make  an 
intelligent  guess.  In  the  writer ^s  experience  the  frequency  of 
the  heart  sound  is  a  pretty  reliable  guide  in  foretelling  the  sex, 
if  the  frequency  is  either  decidedly  slow  or  rapid. 

The  heart  sound  varies  much  in  frequency  in  consequence 
of  the  condition  of  the  fa^tus.  The  mere  pressure  of  a  stetho- 
scope increases  its  frequency.  It  becomes  also  more  frequent 
in  febrile  diseases  of  the  mother.  On  the  other  hand,  it  becomes 
much  slower  towards  the  end  of  fetal  life,  and  may  thus  furnish 
indications  for  the  intervention  of  the  accoucheur.  When  the 
foetus  dies,  the  heart  sound  stops  altogether,  but  the  mere  fact 
that  it  cannot  be  heard  signifies  by  no  means  that  the  foetus  is 
dead.  The  silence  may  be  due  to  a  change  of  position  or  other 
circumstances.  One  day  the  sound  may  not  be  audible,  and  the 
next  we  hear  it  again. 

The  umbilical'Cord  sound  is  a  single  or  double  blowing  sound 
synchronous  with  the  first  fetal  heart  sound.  It  is  rather  rare, 
and  is  probably  due  to  compression  or  tension  of  the  cord.  In 
some  oases  in  which  this  sound  is  audible  the  cord  may  be  felt 
through  the  anterior  abdominal  wall  crossing  over  the  back  of 
the  fa»tus. 

The  sounds  produced  l)y  the  letnl  viorements  are  very  char- 
acteristic. Sometimes  the  sound  denotes  a  soft,  sliding  move- 
ment, and  at  other  times  it  is  like  a  smart  slap  against  the  ear 
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applied  to  the  abdominal  wall  or  against  the  end  of  the  stetho- 
scope. Such  sounds  may  be  heard  as  early  as  the  end  of  the 
thh-d  month  of  pregnancy.  They  are  mostly  produced  by  move- 
ments of  the  extremities  of  the  foetus,  but  some  are  attributed 
to  hiccough.  We  can  also  feel  these  movements  when  we  place 
the  hand  on  the  abdomen;  and  often  they  are  so  marked  that 
they  are  easily  seen. 

A  practised  hand  can  in  most  cases  of  advanced  pregnancy 
easily  distinguish  characteristic  parts  of  the  fasiuSj — the  round 
hard  h'ead,  the  long  cylindrical  back,  the  roundish  but  softer 
breech,  the  large  and  long  thighs,  the  hard  and  pointed  knees, 
and  beyond  them  the  shorter  and  thinner  legs  and  feet.  At 
an  earlier  stage  the  author  has  been  led  into  error  by  taking  the 
bony  substance  of  a  dermoid  ovarian  cyst  for  parts  of  the  fetal 
skeleton. 

From  the  time  the  pregnant  uterus  reaches  the  abdominal  wall 
we  may  by  seizing  it  with  the  hand  and  holding  it,  feel  it  harden 
in  consequence  of  muscular  contraction.  If  the  phenomenon 
does  not  appear  readily,  it  is  well  to  dip  the  hand  in  ice-cold 
water  before  applying  it  to  the  uterus.  This  is  a  sign  of  great 
value  and  may  be  perceived  even  after  the  death  of  the  foetus, 
but  it  is  not  infallible,  similar  contractions  having  been  observed 
in  myomatous  tumors. 

The  diagnosis  of  pregnancy  is  most  difficult  in  the  beginning, 
nearly  all  the  certain  signs  being  limited  to  the  second  half  of 
pregnancy.  The  first  sign  to  appear  is  the  cessation  of  menstrxia- 
Hon.  If  in  a  woman  who  has  always  had  her  courses  regularly 
and  who  has  been  exposed  to  become  impregnated  the  menstrual 
flow  does  not  appear  at  the  time  it  is  expected,  there  is  prima 
facie  great  probability  that  she  is  pregnant;  but  the  sign  is 
far  from  reliable.  The  suppression  of  the  menses  may  be  due 
to  exposure  to  wind  and  weather,  a  refrigeration  of  the  feet, 
anaemia,  tuberculosis,  or  other  diseased  conditions.  After  an 
abortion,  or  after  the  inside  of  the  womb  has  been  curetted,  or 
after  a  severe  haematemesis,  sometimes  several  months  pass 
before  the  period  is  re-established.  It  is  not  rare  that  in  newly 
married  women,  in  consequence  of  the  excitement  of  the  new 
relations,  menstruation  is  interrupted.  It  happens  also  in  un- 
married women  who  have  had  sexual  intercourse  and  dread 
the  consequences. 

Impregnation  may  take  place  in  women  who  have  never 
menstruated,  either  because  they  have  not  reached  puberty, 
or  because  that  function  never  becomes  established  in  them. 
It  occurs  also  frequently  during  that  suppression  of  the  menses 
which  is  due  to  lactation. 

If  to  the  absence  of  menstruation  are  added  nausea  and 
vomiting,  the  j)robal)ility  increases.  The  so-called  morning 
sickness — nausea  experienced   before   breakfast — is   particularly 
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lous.    If  a  woman  vomits  aiul  can  eat  a  meal  immediately 

thereafter,   disease  of  the  tslumach   and   funetional  dislurbaiiee 

I  of  the  intestinal  tract  due  to  other  causes  may  be  excluded,  and 

there  is  the  greatest  likelihood  of  her  being  piegiiant.    The  morn- 

ling  sickness  is  probably  sympathetic,  brought  about  by  pressure 

OU  the  uterine  nerves  by  the  eximnsion  of  the  womb. 

Among  the  ot)jeetive  signs,  tlie  two  earliest  in  the  writer- s 

I  experience  are  the  above  deseril>ed  changes  in  the  breasts  and 

[the  softening  of  the  lower  uterine  segment.     By  means  of  the 

[development  of  Montgomery's  glands  and  small  brown  tongues 

shooting  out   from   the  outer  and   upper  circumfcreuce  of  the 

I  areola,  he  has  often  recognized  the  existence  of  pregnancy  in 

[primipara*  as  early  as  six  w^eeks  since  the  beginning  uf  the  last 

menstruation.     In  woiticn  wlio  have  borne  children  this  sign  is 

of  much  less  value»  and  at  all  events  it  ilevelops  later. 

About  the  same  time  appears  another  sign  of  great  value, ^ 

jthe  sttftening  0}  the  lower   uivrine   segment,   after  its  discoverer 

[•called  Hegar^s  sign.     It  is  not  necessary,  as  recommended,  to 

[carry  this  test  to  such  extremes  as  to  compress  the  wliole  lower 

uterine  segment  lietween   the  hard  cervix  and   the  upper  part 

of  tfie  body  of  the  uterus,  which  manij)ubition  is  ]>robal)ly  not 

[without   danger  to  tlie  woman.      All   that   is  needed  is  to  feel 

Must  above  the  cervix,  near  the  median  line,  a  point  not:  larger 

than  the  tip  of  the  finger,  where  the  tissue  is  so  soft  that  t!ic 

finger  sinks  in  as  if  pressed  into  butter.     If  the  uterus  is  retro- 

I flexed,  the  soft   point  is  felt  on  the  corresponding  part  of  the 

posterior  surface. 

Braim-Fernwald\^   Sign. — Another  early   sign   of   pregnancy 

I  that  often  is  present  is  a  difference  in  the  shaite  nf  the  two  lateral 

halves  of  the  uterus,  the  side  wiicrc  tiie  ovum  is  situated  l)eing 

thicker  in  an  antercjposterior  direction.     On  the  anterior  surface 

is  commonly  fouml  a  vertical  groove  separating  the  two  unequal 

(parts. 

The  pj*esence  of  a  ^(uid  in  Ihe  fyreasts  is  less  reliable  than  the 

,  pigmentation  of  the  skin  and  the  development  of  Montgomery's 

llands.     It  has  been  found  accompanying  uterine  and  ovarian 

'tumors,  and  the  wTiter  has  seen  it  in  a  virgin,  following  the  in- 

jection   into  the  uterine  cavity  of  diluted  Tujuor  ferri  chloridi 

Wor  hemorrhage  produce*!  by  a  fibroiiL     t)n  the  other  han<l,  the 

cessation  of  milk  secretion  during  lactatitin  is  often  a  sign  de- 

loting  that  a  new  pregnancy  has  commenced.     Tlu*  rhange  of 

tolor  of  the  vagina  is  also  often  oV>served  at  an  early  date  of 

jregiiancy. 

The  inrrense  in  ihe  size  of  (he  womb  is  likewise  characteristic. 
•"irfit  the  anteroposterior  diameter  lengtliens,  so  that  the  uterine 
ly  becomes  more  globular  in  contradistinction  to  the  cylindrical 
?rvix.      Next    the   uterus   bc^comes    broader,   its   edges   moving 
pr  to  the  walls  of  the  pelvis.     Last  of  all  the  height  is  in- 
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creased.  At  the  same  time  that  the  body  is  enlarged,  we  feel 
it  more  anteflexed,  often  resting  close  on  the  whole  anterior 
wall  of  the  vagina. 

Softening  of  the  cervix,  if  well  developed,  has  some  value  as 
a  sign  of  pregnancy.  The  cervix  of  the  unimpregnated  uterus 
feels  like  the  tip  of  the  nose;  that  of  the  impregnated,  like  the 
lips  of  the  mouth.  But  cedema,  especially  of  the  anterior  lip, 
is  not  rare  in  gynaecological  patients  outside  of  pregnancy.  In 
the  lower  part  of  the  side  edges,  especially  on  the  left  side,  is 
heard  a  single  blowing  sound  like  the  one  we  hear  on  the  side 
of  the  neck  of  chlorotic  women.  It  is  called  the  uterine  souffle 
or  bruit.  From  its  locality  we  may  conclude  that  it  is  produced 
in  the  large  uterine  vessels.  It  is  synchronous  with  the  maternal 
pulse.  It  can  be  heard  from  the  time  the  uterus  rises  into  the 
abdominal  cavity  to  the  end  of  pregnancy,  and  is  not  affected 
by  the  death  of  the  foetus.  Since  a  similar  sound  may  be  pro- 
duced by  uterine  or  ovarian  tumors,  it  is  not  a  reliable  sign  of 
pregnancy,  but  taken  together  with  other  early  signs  it  has  its 
value  as  corroborative  evidence. 

The  enlargement  and  softness  of  the  vagina  with  increase  of 
the  secretion  of  that  organ  deserve  consideration.  The  sensation 
of  pulsation  in  the  vaginal  roof  is  quite  common  outside  of 
pregnancy. 

The  Iviea  fusca  is  of  little  importance.  In  some  pregnant 
women  it  is  little  developed;  and,  e;specially  in  brunettes,  it  may 
be  found  in  virgins,  extending  even  to  the  ensiform  process. 

Purple-colored  striae  may  denote  pregnancy,  but  may  also 
be  produced  by  tumors  distending  the  abdominal  wall. 

Ballottement  is  by  some  regarded  as  a  certain  sign  of  preg- 
nancy. The  word  is  taken  in  two  different  meanings.  In  the 
wider  acceptation  it  means  the  perception  of  the  displacement 
of  a  thin  fluid  in  palpating  the  fa^tus  through  the  abdominal 
wall.  In  the  narrower  sense  it  applies  to  vaginal  examination. 
The  woman  is  placed  in  a  half-sitting  posture.  One  or  two 
fingers  are  introduced  to  the  roof  of  the  vagina,  and  the  uterus 
is  steadied  by  the  other  hand.  By  suddenly  pushing  the  vaginal 
finger  upward,  we  displace  the  whole  foetus,  which  floats  up  in 
the  liquor  amnii  and  shortly  thereafter  sinks  down  again  on  the 
tip  of  the  examining  fingers.  This  may  be  observed  between 
the  fourth  and  the  seventh  month.  Before  that  time  the  foetus 
is  too  freely  movable  to  sink  down,  and  later  it  is  too  large  to 
be  displaced.  Ballottement  is  a  valuable  sign  of  pregnancy, 
but  subserous  fibrous  tumors  of  the  uterus  or  a  cancerous  tumor 
of  the  omentum,  accompanied  by  ascites,  may  give  a  sensation 
resembling  it  pretty  closely. 

Sometimes  distinct  fluctuation  can  be  made  out  by  a  bimanual 
examination  similar  to  that  just  described,  even  at  an  earlier 
date  than  ballottement,  indeed  from  the  end  of  the  second  month. 
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Felol  morenienLs  jell  by  the  mother  are  of  little  value,  as  they 
often  appear  so  late  that  the  certain  signs  are  already  develo|>ed, 
and  often  are  supposed  to  be  felt  by  women  who  wisli  or  dread 
to  be  pregnant,  although  they  are  not  in  thai  coiulition.  8 till 
more  worthless  are,  of  course,  all  sorts  of  jiains  and  aches,  long- 
ings and  otlier  mental  changes.  Tlie  first  pereefvtion  of  fetal 
inovenient  hy  the  mother — the  so-called  tparkening—nvviirs 
mast  fretjueidly  about  the  middle  of  pregnancy,  but  while  some 
women  experience  the  sens^ation  at  the  end  of  three  months, 
others  do  not  have  it  before  l\v<Hthir{Is  of  the  time  is  gone.    The 

^character  of  the  movemeiits  also  varies  iuucIl     \Miile  tliey  some- 

I  times  cause  a  rather  pleasaiU  sensation,  at  other  times  they 
may  be  so  strong  as  to  be  inconvenient  or  even  painful  and  dis- 
turb the  woman*s  sleep. 

Some  women  assert  that  they  can  feel  when  conception  takes 
place.     What  they  feel  is  pr^^ljably  the  entrance  of  seminal  fluid 

[into  the  uterus,  but  insemination,  as  we  have  seen  al>ove,  does 

I  not  necessarily  lead  to  impregnalioiu 
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Ix  early  pregnancy  the  enlargement  of  the  uterus  may  be  due 
to  ft ubin volution  after  the  previous  pregnancy  or  to  chronie  metrilis. 
Ais  a  rule,  however,  there  will  in  tliese  eases  be  a  history  of  suffer- 
[ing  which  does  not   correspond  to  pregmincy.     There  uuiy  l>c  a 
Iconfieslion,  especially  wlien  the  uterus  is  retroHexed.  a  displace- 
[ment   that  is  apt   to  interfere  with   the  free  cireulatitm  in   that 
>rgan.     If  menstruation  continues,  pregnancy  may  be  exclmie*!. 
^Myoma  of  the  uterus  may  l>e  taken  for  pregnancy,  but  this  ilis- 
[ease  is  not  ac^companied  by  cessation  of  mejisiruation,  and  often  it 
^IKlscs,  on  the  contrary,  menorrhagia  or  metrorrhagia, — i.e.,  Iiem* 
Oirhagps  at  the  time  of  the  menstrual  perioil  or  in  the  interval 
between  Ihe  regular  discharges.     The  cervix  is  aj)t  to  l)e  merged 
frith  the  corpus  at  a  much  earlier  date  than  in  theprcgmiiit  uterus. 
Most  commimly   an  tfntrian   njst   is   taken   for   [in^gnancy  or 
rice  cerna,  but  ovarian  cysts  have  not  that  regular  (h^velopruent 
which  is  so  characteristic  of  f>regnancy.     As  a  rule,  menstruation 
continues.     The   tumor   develops   in   one  side,   and    not    in    the 
liiidh*.  as  does  the  pregnant  uterus.     Ovarian  cysts,  as  a  rule. 
cause  pain,  esper-ially   tiie  dermoid   variety.     They  show  much 
lore  distinct  Huctuation.     fiy  amesthetizing  the  patient  and  pull- 
ing the  cervix  down  with  a  volsella,  tlie  wliole  utienlarged  uterus 
may  be  palpated  with  two  fingers  in  the  rectum  (Ilegar's  methiMn. 
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Ascites  is  due  to  some  disease,  especially  of  the  heart,  the 
liver,  or  the  kidney.  The  abdomen  is  much  flatter  and  softer. 
The  dull  percussion  area  changes  according  to  the  position,  the 
fluid  gravitating  to  the  lower  parts  of  the  abdominal  cavity. 
Fluctuation  is  exceedingly  distinct. 

If  there  is  a  transverse  partition  closing  the  vagina  or  the 
cervix,  the  menstrunl  blood  accumulates^  forming  a  uterine  tumor 
which  might  be  mistaken  for  the  pregnant  uterus;  but  in  these 
cases  there  are  painful  molimina  at  the  time  the  fluid  should 

Fui.  140. 


Hysterical  tymimnitei:. 

appear.  The  cervix  disappears  sooner  than  in  pregnancy,  while, 
on  the  other  hand,  the  body  grows  much  more  slowly. 

Simple  development  of  adipose  tissue  is  often  taken  for 
pregnancy,  although  these  conditions  are  easily  differentiated 
by  the  history  of  the  case  and  by  the  absence  of  all  signs  of  preg- 
nancy except  the  large  al)domen.  By  bimanual  examination, 
if  not  from  the  vagina,  then  from  the  rectum,  the  small  uterus 
is  felt. 

When  ])rognancy  is  combined  with  ascites  or  a  uterine  or  an 
ovarian  tumor,  one  of  the  two  may  easily  be  overlooked  if  the 
obstetrician  does  not  think  of  the  possibility  of  the  complication, 
and  even  if  ho  does  so,  the  diagnosis  may  be  difficult;  but  by 
careful  examination,  if  necessary  under  anaesthesia,  the  condition 
will  be  cleared  up. 
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Pi^eudocyesis,  or  spurioui^'  pregiiaiwy^  is  a  curious  imitation  of 
pregnancy  found  in  nervous  or  hysterical  women  who  are  anxious 
to  have  offsiiriug,  eiUier  in  the  l)eginiiin^  nf  married  hfe  or  at 
the  approach  of  the  menopause,  or  in  unmarried  women  who 
fear  the  eonsequenees  of  sexual  induf^rnee.  Menstruation  ceases, 
the  alidonien  increases  in  size  (Fig.  140),  a  tumor  can  be  felt,  per- 
cus^^ion  may  even  be  dull  on  account  of  contraction  of  the  abdotn- 
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inal  mu.scles,  the  areohe  change,  and  the  patient  believes  that  she 
feels  fetal  movements.  In  due  time  labor  pains  set  in*  The 
patient,  her  friends,  and  srunetimes  lier  i^hysician,  too,  flunk 
ehe  is  pregnant  or  even  in  labor.  Specialists  have  been  sent 
for  to  perform  embryotomy  or  Ciesarean  section.  Anii  still  it 
is  all  only  a  simulacrum  of  pregnancy  hrouj^ht  about  by  the 
working  tjf  the  mincl  on  the  nervous  system.  Accurate  physical 
examination  will  show  the  absence  of  all  the  certain  si^ns  of 
pregnancy,  and  if  the  patient  is  anaesthetized ,  the  distended 
abdomen  flattens  out  and  the  unimprep:nated  uterus  may  be 
palpated  ^Fig,  141),  When  the  patient  recovers  consciousness 
the  apparent  swelling  is  reproduced.  A  similar  coiulititm  is 
said  to  be  found  in  domestic  animals.  In  the  case  from  which 
the  figures  are  taken  which  accompany  the  description  no  sus- 
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picion  of  pregnancy  was  entertained,  but  the  patient  and  her 
friends  thought  she  had  an  ovarian  tumor.  In  cases  of  supra- 
vaginal hypertrophy  of  the  cervix  the  obstetrician  should  be  par- 
ticularly on  his  guard  not  to  overlook  a  complication  with 
pregnancy.  The  cervix,  being  as  long  as  the  whole  normal 
uterus  and  sometimes  thickened,  is  taken  for  the  entire  organ. 
The  error  is  best  avoided  by  following  the  lateral  edges  of  the 
cervix  upward  till  they  join  the  corpus. 


CHAPTER   XXV. 

PHYSICAL    EXAMINATION. 

In  making  a  physical  examination  of  an  obstetrical  case  we 
employ  inspection,  external  palpation,  percussion,  auscultation, 
vaginal  examination,  and  rarely  a  speculum. 

If  the  examination  is  made  in  the  physician's  office  or  a  dis- 
pensary before  labor  has  begun,  it  is  best  to  place  the  patient 
on  one  of  the  usual  gynaecological  examination-tables, — for 
instance,   Daggett's  (Fig.   142).     She  should  beforehand  loosen 

all   bands   around   her   waist    and 
Fig.  142.  remove    her    corset.     If    she    has 

closed  drawers,  she  should  slip  off 
one  side  of  them.  If  they  are 
open,  it  is  enough  to  push  them 
down  to  the  symphysis  pubis.  She 
should  be  placed  in  dorsal  position 
(Fig.  143),  on  a  thin  horse-hair 
mattress  covering  the  level  table, 
and  with  a  cushion  under  her  head. 
The  lieels  of  her  shoes  should  be 
placed  in  the  openings  in  the  exten- 
sions serving  as  stirrups.  She 
Dapgctt's  cxamiimtii^n-tabie.  should  at  first  bc  covcred  with  a 

sheet  up  to  the  waist,  but  w^hen 
the  examination  begins,  the  sheet  is  pushed  down  to  the  symphysis 
together  with  tlie  drawers,  and  her  chemise  and  undervest 
should  ho  pushed  up  towards  the  breasts  so  as  to  expose  the  whole 
abdomen  to  view.  By  inspection  we  notice  the  size  and  shape 
of  the  abdomen,  and  if  the  size  is  unusual,  we  take  the  measure 
of  the  cireumferonce  of  the  body  on  a  level  with  the  umbilicus 
with  a  ta])e  measure.  Wo  look  for  linea  fusca  and  striae,  purple 
and  white,  the  condition  of  the  umbilicus,  and  fetal  movements. 
Next  wo  proceed  to  the  palpation  of  the  abdomen.  Most 
authors  recommend  that  this  be  done  with  the  hands  laid  flat 
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[on  the  abdomen  and  the  fingers  turned  up  to  the  chest  of  the 

[Woman.     The  writer  finds,  however,  that  we  have  a  much  finer 

perception  by  turning  the  tips  of  the  fingers  against  the  object 

we  wish  to  feel,  and  in  paljiating  the  body  of  the  ftptiis  he  pUieos 

himseif,  therefore,  at  tlie  right  side  of  the  patient  and  turns  the 
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r^tpAtion  of  tbe  fiindaa  otcrt  in  the  middle  of  the  sevt^iiih  month. 

■  fingers  downward  against  the  fundus  uteri  (Fig.  144)  or  trans- 
>'er«ely  over  the  abdomen  (Fig.  145), 

The  eoni^isteney  of  the  uterus  is  tense  and  elastic,  but  there 
felt  tlirough  the  abdominal  wall  no  fluctiiatifni,  unless  thrre 
is  an  abnormal  quantity  of  lir|yor  amnii*  The  fundus  is  found 
at  the  places  indicated  aliove  according  to  the  stage  of  the  preg- 
nancy.   The  greater  part  of  the  uterus  is  lying  in  one  side,  usually 
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tlie  right,  ihe  fundui^  is  tipped  to  the  right,  the  left  edge  canted 
forward,  which  is  felt  by  means  of  the  round  ligaments,  the  left 
being  nearer  the  median  line  than  the  right,  which  latter  sorne- 
tinies  is  not  accessible  to  the  touch. 

Tlie  shape  of  the  uterus  difiers  iti  a  first  pregnancy  from  that 
found  ill  the  following  ones,  being  ovoid  io  the  former  and  more 
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globular  in  the  latter;  but  even  then  the  longitudinal  axis  is 
longer  than  the  transverse.  If^  on  the  contrary,  the  latter  ex- 
ceeds the  former,  we  conclude  that  this  is  a  case  of  transverse 
presentation.  We  notice  if  in  a  first  pregnancy  the  head  remains 
aI>ove  the  l)rim,  which  would  mean  a  mechanical  disproportion 
between  the  head  and  the  pelvis.  In  pluripara^  wc  see  if  the 
fundus  hangs  forward  and  downward,  a  condition  known  as 
pen d  u io  u s  a b do  m  e  n . 

After  having  finished  our  examination  of  the  uterus,  we 
jjalpate  the  fa^tus.  The  head  is  most  easily  recogni7.ed  as  a 
large,  hard,  round  body.  It  may  be  felt  between  tlie  two  hands 
pressed  down  in  either  iliac  fossa  (Fig.  14t)),  or  it  may  be  grasped 
either  from  above  or  from  below  with  one  hand  (Figs,  147,  148). 
At  the  opposite  end  the  breech  is  felt,  somewhat  similar,   but 
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smaller,  less  regular,  and  softer.  Between  the  two  we  feel  the 
long  cylindrical  back,  and  between  it  and  the  head  the  neck  as 
a  narrower  part  upun  which  the  Hngens  can  be  pressed  in.  Going 
out  from  the  breech  it  is  easy  to  map  out  the  thighs.  What  is 
left — namely,  legs  and  arms — is  railed  tlie  iimall  parts,  which 
cannot  be  distinguishecl  from  one  and  her  by  themselves,  but 
sometiraes  they  may  be  so  by  their  connection  with  the  larger 

Fig.  146. 
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Pal[mtion  of  h<  .nI  u.l^j  l>)(h  b»tids, 

rts  of  the  fetal  body.  If  the  head  is  neither  felt  at  the  sym- 
iihy*5ij5  nor  at  the  fundus,  we  feel  for  it  in  the  sides,  ami  if  we  feel 
[it  there,  we  know  that  we  have  to  deal  witli  a  cross  presentation. 

If  the  back  is  not  felt  distinctly,  its  palpation  may  be  facili- 
tated by  pressing  on  the  fundus,  wliich  bends  the  back  and 
makes  it  more  prominent. 

By  suddenly  pushing  the  hands  do%vn  under  the  presenting 
part,  this  may  he  matle  to  yield,  the  fcetus  mounting  in  the 
liquor  amnii  and  sinking  baek  again — ballottement.  If  the  head 
ia  engaged  in  the  true  pelvis,  only  part  of  it  is  accessible  to  touch. 
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It  is  not  only  the  preseutation  tliat  can  be  made  out  through 
the  abrlondnul  wall,  Imt  to  i;onie  extent  even  the  position.  The 
fin  timers  ean  be  introdureii  dee|)er  on  the  side  where  the  more 
I  jointed  occiput  lies  than  on  that  oecu|Hcd  tjy  the  tiroader  fore- 
iiead  (Fig.  146).  If  we  feel  the  small  parts  very  distinctly  and 
over  a  large  area»  we  may  coneiude  that  they  lie  against  the 
anterior  wall,  and  that  consequently  the  occiput  is  turned  back- 
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<  irH>pliig  head  with  k*ft  huDd  from  ttl>ovo, 

^vard  (Fig.  149).  In  pal])ating  the  abdcrmen  we  pay  attention 
to  movements  of  t!ie  f<i  tus,  which  are  {lartieularly  well  marked 
there  where  the  small  parts  are  situated. 

Percussion  gives  a  Hat  tone.  Ausctdlalio7i  forms  an  important 
part  of  the  obstetric  exam  in  at  ion.  Sometimes  we  hear  be^st 
with  a  stethoscope  and  in  other  eases  with  the  ear  applied  to  a 
thin  cloth  covering  the  abdomen;  but  the  latter  method  is  appli- 
cable only  to  that  part  of  the  abdomen  wdiich  is  driven  well 
forward  by  the  enlarged  uterus,  since  the  hc^llow  formed  between 
the  abdomen  and  the  thighs    precludes  a  proper  adaptation  of 
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te  ear.  A  binaural  stethoscope  is  much  preferahle  to  a  single. 
It  presj^^s  less  on  the  abdoinea;  ihe  physifnari  can  reach  all  ]>arts 
of  the  alxlornen  witliout  changing  his  [lositiun;  and  ihe  stetho- 
scope conducts  a  larger  volume  oi  sound,  which,  when  the  sound 
lo  be  heard  is  weak,  is  an  advantage.  The  sountls  bceonie  much 
mure    ilistinct  if   we  extend    the  patient's  legs  or,   still   l>etter, 
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nern  hang  down,  for  in  these  posithms  the  legs  are  not  in 
|lir  way  ami  the  uterus  is  l>rnuglit  iji  closer  contact  with  the 
^rior  ahtlominal  wall.  We  listen  for  heart  mtuids,  iimhilical' 
sound,  uterine  brftiL  and  frtal  mtfremenU,  The  left  occipitt)- 
antcrior  position  being  the  rmjst  common,  the  heart  sound  is, 
M  a  rule,  heard  most  distior-tly  about  two  im'hes  below  and  to 
the  left  of  the  irmbilicus,  and.  therefore,  we  a^iply  the  stetho- 
>pe  fir»t  to  this  place;  but  whether  w^e  hear  it  there  or  not, 
extend  our  examination  in  all  directions,  ami  satisfy  ourselve?s 
rhere  the  sound  is  most  distinct.     The  iliagnostic  value  of  the 


Th*r  !4fua11  imrt*  of  tho  ftpttw  ttiriipd  Hijaia^t  ih*?  aiueilor  ahdomtnal  wall.    Left  occipJti>posterior 

but  it  may  also  be  double.  It  is,  as  a  rule,  heart!  at  some  dis- 
tance from  the  t>laee  of  niaxiinum  iiitenstty  of  tlie  heart  sound. 
If  the  sound  is  single,  it  is  sonietirnes  produced  by  fcnnpressioii 
(>f  the  cord  between  the  back  of  tlie  fietus  and  tlie  anterior  ab- 
doniinal  wall,  of  which  we  have  a  proof  in  the  fact  that  we  some- 
tiines  can  produce  it  at  will  by  pressure  with  the  stethoscope. 
In  other  eases  it  seems  to  be  due  to  the  increase*)  tension  of  the 
cord  when  it  is  wound  around  the  neck  or  an  extremity,  or  simply 
has  an  unusually  large  nu!iil)er  of  turns.  Tlie  production  of  the 
doable  sound  has  been  attributed  to  an  unusual  de\^elo()ment 
of  the  valves  found  both  in  the  unibilical  arteries  and  veins. 
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lese  different  sourres  df  the  sound  would  also  explain  why  in 
>nie  cases  it  is  fugitive  and  in  others  pennaiieiit. 

The  uterine  souffle  or  bnitl  has  been  tleseribed  above  as  among 
le  uncertain  signs  of  pregnancy,  and  the  fetal  movement  as  one 
I>f  the  certain  signs.  Besides  the  sounds  mentioned,  the  examiner 
hears  the  pulsation  in  the  mother's  aorta,  and  sometimes  gas 
shifting  place  in  the  intestine. 

For  the  vaginal  exajnination  the  feet  are  again  brouglit  up 
their  former  position.     During  the  greater  part  of  pregnancy 
lisinfection  of  the  obstetrician's  hands,  unless  tliey  liave  been 
conianiinated,  is  not  called  frtr;  and  often  we  tio  not  know  that 
,we  have  to  deal  with  a  case  of  prc^gnancy.     Id  most  cases  the 
roman  continues  her   marital   rehttions,   and   the  parts  of  the 
lusband  that  come  in  contact  with  her  are  certainly  not   dis- 
infected.    Hence  common  cleanliness  as  for  any  gynax'ological 
examination  suffices.    At  the  end  of  pregnancy  and  during  labor, 
)n  the  other  hand,  tliere  wouhl  be  danger  of  infection ,  and  there- 
lure  the  most  scrupulous  disinfection  should   be  instituted,   as 
^-ill  \ye  described  when  we  come  to  the  rules  for  the  conduct  of 
lorrual   hibor. 

In  early  pregnancy,  wlule  the  uterus  is  still  totally  or  largely 
in  the  pelvis,  a  himnnnaJ  exaniinatmn  is  retpured.  The  obstetri- 
cian stands  now  at  the  end  of  tlie  table.  In  most  cases  it  suffices 
Lto  introduce  the  index-finger  into  the  vagina.  It  should  l>e  iiuide 
lippery  by  being  dipped  in  a  one  per  cent,  solution  of  lysol  or 
sterilized  olive  oil  or  glycerin.  The  three  other  fingers  are 
?nt  flat  against  the  hand,  so  that  one  right  angle  is  formed  at 
the  joints  between  the  metacarpus  and  the  first  plialanges,  and 
lanother  between  the  first  and  second  row  of  ])ludanges.  The 
idex-finger,  again,  forms  a  right  angle  with  the  first  phalanx 
of  the  middle  finger,  ami  the  thumb  is  extended  so  as  to  form  a 
right  angle  mth  the  metacarpal  bone  of  the  index-finger  (Mg. 
150).  If  there  is  room  enough,  it  is  sonictimes  well  to  introduce 
both  the  index  and  the  middle  finger  into  tlie  vagina,  which  allows 
us  to  penetrate  fully  an  inch  deeper.  In  entering,  we  ascertain 
by  palpation  or  eyesight  the  condition  of  the  perineum  and  tl»e 
hymen.  We  notice  if  tliere  be  any  narrowness,  adhesions,  or 
bands  in  the  vagina.  Next  we  examine  the  place  and  the  condi- 
ion  of  the  os,  especially  tears  from  former  deliveries,  and  the 
E»ngth  and  consistency  of  the  cervix.  The  writer  takes  it  to  be 
best,  as  a  rule,  not  to  enter  the  cervical  canal,  as  by  so  doing  we 
might  carry  microbes  into  it  froui  the  vagina. 

While  examining  tlie  uterus  the  four  fingers  of  the  other  hand 
ire  placed  on  the  fundus,  which  they  steady  and  press  down* 
iy  holding  the  titerus  between  the  fingers  of  both  hands  we 
|udge  of  it»  posit ion»  shape,  and  size. 

If  the  vagina  is  s))a<'ious  enough,  we  carry  the  examining 
ingerH  all  over  the  pelvic  walls  and  as  much  of  the  brim  as  we 
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can  reach,  paying  full  attention  to  any  irregularity  or  abnormal 
protuberances.  We  also  test  the  nioliility  of  I  lie  os  coeeygis.  We 
nuliee  if  the  head  is  engaged  in  the  pelvis  or  rests  above  tiie  brim. 
We  can  also  ^et  a  fairly  accurate  impression  of  its  size  liy  placing 
a  finger  on  it  in  t!ie  vagina  and  simultaneously  seizing  it  above 
the  symphysis  between  the  thum!>  and  index  of  the  other  hand. 
PELviME'rEiv.— If  the  examination  arouses  any  suspiei(jn  in 

regard  to  tlie  propurtions  of  the  pel- 
^''*^**  1^1-  vis  and  tlie  head  of  the  child,  it  is 

well  at  this  stage  to  measure  the 
pelvis.  While  we  are  making  the 
examination  of  the  pelvis,  we  ajjply 
the  middle  finger  accompanied  by 
the  index-finger  to  the  middle  of  the 
promontory,  ]>ress  the  radial  side  of 
tlie  metacarpal  bone  of  the  index- 
finger  tightly  against  tlie  lower  end 
of  the  symphysis  pubis,  and  mark 
with  the  nail  of  the  other  index- 
finger  how  far  the  fingers  enter  tlie 
vagina  (Fig.  151).  Next  the  fingers 
are  witlidrawn  from  tlie  vagina  and 
the  distance  from  the  mark  on  the 
hand  to  the  tip  of  the  middle  finger 
is  measured  with  a  tape  measure. 
Internal t'eutmetry.  If  the  promontory  is  reached  easily, 

that  is  in  itself  a  proof  that  the 
distance  is  less  than  it  ought  to  be, — about  5  inches  (thirteen 
centimetres). 

To  comi^lete  our  measurements  of  the  pelvis,  we  take  with 
special  calipers  (Fig.  lo2)  the  distance  between  the  two  anterior 
superior  spiries^normally  about  10  inches  (twenty-six  centi- 
metres), and  that  between  the  two  most  divergent  points  of  the 
crest  of  the  ilium ^nornudly  aliout  III  inches  (twenty-nine 
centimetres).  In  taking  tlicse  measures  the  tups  of  the  cali|>ers 
are  placed  just  outside  of  a  little  prominence  which  is  felt  at 
the  anterior  superior  spine  and  against  the  outermost  point  of 
the  crest. 

Finally,  tlie  woman  is  turned  over  on  her  left  side  with  moder- 
ately bent  knees.  One  end  of  the  calipers  is  placed  on  a  little 
depres.sion  found  just  under  the  spinous  process  of  ihe  fifth  lum- 
bar vertebra.  In  fat  women  this  point  may  not  be  seen  or  easily 
felt»  but  one  can  always  feel  the  posterior  superior  spines  of  the 
ilium.  If  we  unite  them  with  a  transverse  line,  the  depression 
between  the  last  lumbar  vertebra  and  tlie  sacrum  is  found  aljout 
a  (fuarter  tif  an  inch  above  the  middle  of  the  line.  Perhaps  the 
calipers  may  be  used  also  to  measure  the  fetal  head  (see  Induc- 
tion  OF  PREMATURE   LABUR). 
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The  anterior  end  of  tlie  ealipers  is  placed  at  tlie  upper  end  of 
the  symphysis  pul>is,  takin*^  good  care  not  to  press  it  in  above, 
which  would  givo  tt>o  .short  a  distance,  nor  to  let  it  slide  down  on 
the  anterior  wail  of  the  symphysis,  which  would  simulate  too  long 
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a  distance,     Tliis  measurement  is  caller!  tlie  diameter  of  Beavde- 
lacf/ue,  and  measures  normally  S  inches  (tweirty  centimetres). 

In  women  who  are  not  too  fat  a  rh(unl>oii!  figure  is  visible 
at  the  lower  end  of  the  spine, ^rkomb  of  Mu-kaeliia  (Fig.  153). 
The  upper  end  is  found  at  the  depression 
between  the  fifth  lumbar  vertebra  and 
the  sacrum.  The  lower  end  is  situateil 
where  the  gluttei  maximi  museles  sepa- 
rate, near  the  tip  of  the  coccyx,  and  the 
outer  angles  form  iliinples  slightly  alxjve 
the  snperit»r  posterior  spines  of  the  iliutiL 
In  well-built  women  this  figure  forms 
a  regular  parallelogram,  l>ut  in  those 
with  a  deformed  pelvis  it  becomes  irregu- 
lar, the  upper  end  sinking  too  far  down. 

A  rectal  examination  is  rarely  needed 
ill  obstetrical  eases.  If  it  is  wanted,  the 
rectum  should  be  emptied  by  t!ie  admin- 
istration of  a  soajj-suds  enema.  The 
patient  may  t>e  in  either  the  d(>rsal  or 
preferably  the  left  lateral  position.  The 
examination  is  usually  made  with  the 
inciex-finger  alone,  in  exceptional  cases 
w-ith  the  index  amJ  middle  finger  to- 
gether, but  then  the  patient  should  be 
anii*8thetize<L  The  space  under  the  finger-nail  should  be  filled 
with  «?t>ap,  in  order  that  it  may  be  easily  cleaned  after  the  exami- 
nation; or,  what  is  still  better,  the  finger  is  covered  with  a  thin 
rubber  cot.    The  examining  finger  is  made  slippery  by  dipping 
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Brewer*i  speculum. 


it  in  oil  or  smearing  it  witli  vaseline  or  some  other  greasy  sul)- 

stanee.    It  is  best  to  stand  beliirHi  ihe  patient  aiul  introduce  the 

riglit  index-finger,  whieh  eat^ily  reaches  the  superior  sphineter. 
Rarely  an  inspeetion  with  speculum  is  ealled  for.     When  it 

is  so,  we  may  in  the  beginning  of  pregnancy  use  a  bivalve  spec- 
ulum, such    as    Brewer's 
^^*^  1^-  (Fig.  154).     Later,  wlien 

the  vagina  is  niueli  soft- 
ened, there  are  sucli  large 
folds  that  they  o Instruct 
the  view.     Then  a  large 

(       ^]I^^BB|i^y-^^^^^Bg"^^|^         Sims       speciduin      (Fig. 

^^^^:^-^* r^^^^H^B^^^^B^^m  155)  is  nei'ded,  and  prob- 
ably a  depressor  to  hold 
the  anterior  wall  out  of 
the  w^ay.  8ims's  specu- 
lum is  used  with  the 
patient  in  Sims' s  position 
(Fig.  156).  The  patient 
lies  on  her  left  side^  half 
turned  nver  on  lier  front. 
The  left  side  of  the  face 

rests  on  a  cushion,  the  left  breast  touches  the  couch,  the  left  arm 

is  placed  behind  the  body,  and  if  the  table  is  narrow,  both  arms 

hang  down  at  the  sides  of  the  table,  but  if  it  is  too  broad  for 

that,  the  right  arm  may  be 

placed  in  front  of  the  face;  Fio.  166, 

the  nates  form  an  inclined 

plane,  the  right  being  a  little 

nearer  the  head  and  in  front 

of   the   left;    the    right    leg 

lies  on  the  left,  but  is  drawn 

a  little  higlier  up  towards 

the  pelvis.     In  order  to  in- 
troduce    Sims's    speculum 

the  shaft  is  held  with  the 

left   hand,  and   the   thundi 

and  index-finger  of  the  right 

are  [jhiccd  along  the  blade  to  be  introduced,  the  tip  of  the  in<lex- 

tinger  overlapping   the   end   of    the   si>eculum   and   opening   the 

wav  for  it  bv  pushing  aside  the  labia  majora  and  vaginal  folds 

(Fig,  157). 

Hunter's  depressor    (Fig.   158)   is  a  double  spoon   made   of 

flexible  silver-plated  copper.     It   is  held   with   the  right  hand, 

while  the  left  h<>!ds  tlie  speculum. 

Garrigues^s  depressor  (Fig.  159)  is  made  of  steel  and  is  held 

with  the  same  hand  as  the  one  holding  the  speculum,     Sims^s 

speculum  being  in  place,  the  depressor  is  inserted  \dth  the  right 
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nsight   into   the  vagina, 
of  his  right  hand. 

In  inspecting  tlie  brenMf^  all  the  features  descriherl  above  in 
reftting  of  the  elianges  vvhir'ti 
lake    plaee    in    them    during 
j>regnaney — ^the  development 
Hf   Montgomery's  glands,  the 
formation    of    the    secondary 
|n*ola»  the  swelling  of  the  true 
reola,    the    increase    in    size 
fif   the    breasts,    the   enlarged 
veins  rvinningover  them, stria*, 
scales  on  the  ni])ples,  Hie  pres- 
ence of  Hiiid  iJi  the  mummary 
glands  —should    he    noticed; 
mid   besideH,  if  tlie  motlier  is 
to    nurse   the    child,    the   ex* 
aminer  should   ])ay  attention 
to  the  shape  of  thr  riipplf*- 

In  cases  of  sus|iected  pregnancy  it  is  best  to  begin  the  whole 

ixamination  with  tlie  inspection  of  the  l)reast,  which  can  easily 

done  by  proposing  a  pliysical  examinaticm  of  the  chest  with 

"tlie  stethoscope.     If  then  our  suspicion  is  corroborated  by  what 

re  find  by  the  mammary  examination,  it  is  much  easier  to  tle- 

land  permission  to  institute  a  vaginal  examination  than  if  we 

pgan  with  a  request  the  necessity  of  which  would  not  be  com- 

rehensible  to  the  patient  or  her  friends. 
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If  the  abdominal  and  vaginal  examinations  are  made  in  the 
patient's  house  or  in  another  place  where  there  is  no  examining- 
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table,  it  is  best  to  let  the  patient  lie  in  bed  and  to  place  a  board — 
for  instance,  one  of  those  lap-boards  so  commonly  found  in 


Fig.  159. 


Garrijrues'a  depR»Hsor. 


private  houses — under  her  buttocks,  in  order  to  prevent  her 
from  sinking  into  the  soft  bedding.     Under  these  circumstances 


Fig.  KiO. 


How  to  hold  Oarrlgues's  depressor  with  Rpo<>nliim. 

the  physician  takes  a  seat  at  the  side  of  the  bed  and  conducts 
the  examination  as  far  as  possible  under  cover  of  a  sheet,  while 
blankets  and  ciuilts  are  thrown  aside. 
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DIAGNOSIS  BETWEEN  THE  FIRST  AND  LATEH  PREGXAXCIES, 


•Sometimes  the  obstetrieian,  as  a  incilical  expert,  is  iisked 
whether  a  woman  is  in  her  Hrst  pregrianey  or  lias  borne  one  or 
more  chihlren.  As  a  rule,  tlie  <ieeisiun  is  easy,  I  Hit  in  I'are  cases 
I'ven  experieneed  men  may  be  in  doubt. 

In  the  chapter  treating  of  copulation  we  have  seen  that 
generally  the  hymen  tear^?  in  one  or  more  places  liy  the  penetra- 
tion of  the  nude  organ,  but  as  lung  as  no  birth  or  miscarriage 
ha*s  taken  place  tliere  is  no  loss  of  substance,  and  the  base  of 
the  hymen  still  forms  an  unbroken  ring  (Fig,  2S,  p,  21).  The 
passage  of  a  cliild,  on  the  other  hand,  causes  sueh  an  enormous 
distention  and  bruising  tliat  large  portions  of  tlie  tliin  hymeneal 
fold  are  destroyed.  Tin*  remnants  shrink  and  form  a  few  small 
roumlish  iirotuberances,  from  antiquity  known  as  vnrHncvhe 
myriiformeii^  on  aeeount  of  their  sup[>osed  resemblance  to  the 
fruits  of  the  myrtle-tree  (Fig.  161).  There  is  always  one  on 
€»ither  side,  and  sometimes  one  or  two  more.  In  rep* ^a ted  preg- 
nancies they  sometimes  undergo  hypertrophy,  and  luiiig  cox- 
eoml)-like  out  from  the  vaginal  entrance.  It  must,  h*nvever, 
be  borne  in  mind  that  parts  of  the  hymen  may  also  be  destroyed 
by  gangrene  or  sy]jhilitie  ulceration. 

The  vagina  of  a  pri  mi  gravid  a  is  comparatively  narrow  and 
has  preserved  its  normal  colunms  and  rugie.  In  the  plurigravida 
the  canal  is  wdtler,  smootlier,  and  often  we  feel — ^in  eonserpience 
of  a  tear  of  the  levator  ani  muscle  and  its  two  acconrpanying 
fasria'»  the  anal  below  and  the  rectovesical  above,  at  a  j^recciHiig 
birth — a  ^'-shaped  gap  tm  the  posterior  wall,  most  fretpiently 
fin  the  right  ,side. 

In  nnlli parous  pregnant  women  the  cervical  portion  is  cone- 
shaped  and  longer;  the  os  externum  is  small,  round,  and  closed, 
except  towards  lire  end  of  pregnancy,  when  it  may  admit  tlie 
finger;  but  even  then  the  upper  j)art  of  the  canal  with  the 
inic^rnal  os  remains  closed.  In  women  wlio  have  given  birth  to 
a  child,  the  cervical  portion  is  cylindrical  and  shorter;  the  os 
externum  forms  a  transverse  slit  with  an  anterior  and  a  [losterior 
lip;  often  it  is  torn,  especially  in  the  sidi*s;  tfie  os  is  oi^en,  the 
cervical  canal  is  funnet-shaped,  being  widely  open  below  and 
lapering  upward.  During  the  last  month  even  the  internal  os 
often  is  open  and  allows  one  to  place  the  finger  directly  on  the 
ovum  and  the  |>resenting  |)art.  Occasionally,  however,  two 
lips  may  form  in  a  nulliparous  woman.  The  writer  has  treated 
an  unmarried  lady  about  eighteen  years  of  age  for  anteversion 
anil  anteflexion  with  mem^rrliagia  and  profuse  leucorrh(ea  in 
whom  there  were  two  thick  everted  lips,  the  anterior  measuring 
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(O^fihttiiMMi'Veft.) 

In  {L  priini^ravula  the  abdniiiinal  wall  is  tetise,  the  fuadus 
uteri  is  carriod  more  barkward,  and  there  are  only  purpk^— no 
white — strii[^  In  a  pliiri^ravida  the  abdominal  wall  is  fiaecid, 
easily  fold(Ml,  and  marked  by  old  white  strite.  Sumetiines  there 
is  sut'h  a  diastasis  between  the  ret'ti  and  tlie  pyrarnidales  muscles 
that  the  uterus  feels  as  if  it  were  lying  ri^ht  under  the  skin.  The 
wall  may  even  become  translucent,  so  that  small  myomas  on 
the  surface  of  the  womb  or  enlarged  vessels  tnay  be  seen. 
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Ouriiig  the  iinst  pregnancy  the  breasts  preserve  much  of  their 
lasticity  and  stand  out  from  the  chest.     In  women  wlio  liave 
ursed  a  chUd  they  are  pendidous.     Sturietimes  there  are  ciea- 
rices  from  a  mammary  al>seess.     The  nipple  h  in  the  first  preg- 
nancy broader  at  its  base  than  at  the  apex,  while  after  lactation 
it  becomes  globnlar  and  pedunculated. 

There  is  liardly  any  absolutely  decisive  single  sign  by  wlueli 
the  question  whet  lie  r  cddldlnrtfi  has  gnne  before  can  be  settled; 
but  by  taking  ail  the  signs  together  we  can  nearly  always  arrive 
at  ft  positive  result.  It  is  much  more  difficult,  and  sometimes 
impossible,  to  tell  whether  or  not  a  woman  Ivas  had  a  tnisearriage. 
A  small  ffctUB  may  pass  the  genital  eana!  without  causing  any 
tears  leading  to  cicatrices.  The  larger  tlie  foetus  is,  the  more 
^the  condilion  will  apjiroach  that  described  above  for  cases  of 
^■previous  childbirth. 
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BArTERUiLoniHTS  differ  much  in  their  statements  about  tiie 
bacteria  found  in  the  vagina  of  pregnant  women,  a  subject  that 
is  of  the  greatest  importance  in  orilcr  to  dt^citle  whether  or  not 
auloinfeetinn   is   possible,    and    whether   pro[»hyhi(dic   antiseptic 
douches  shouhl  be  given  before  hd»or.     Based  on  the  examination 
uf  ninety-two  ju'egnant  women,  Dr.  Whit  ridge  Williams,  professor 
of  obstetrics  in   the  Johns   Hopkins   University,   of   Baltimiu'e, 
corrobcjrates  the  conclusion  arrived  at   by  Kroenig  and  iMengc, 
that  no  jjus-producing  bacteria — strejvtococcus  pyogenes,  sta[>hy- 
lococeus  aureus  or  albus^-are  found  in  the  vagina  of  |>regnant 
tvoiuen.     Even  the  vaginal  secretion  of  unimpregnated  wtunen 
!ja*i  bactericidal  properties,  and  this  faculty  is  enhanced  during 
fpn^gnaney.     According  to  tliese  authors,  tlie  positive  results  of 
"their  opponents  are  due  to  the  faulty  way  in  which  they  obtained 
the  secretion,  leading  to  admixture  of  microbes  from  the  vulva 
or  hymen.     On  the  other  hand,  tlieir  negative  results  are  attrib- 
uted by  their  adversaries    to  the    use  of  unsuital)le    substance 
for  culture.      According  to   these  investigators  stre|)tococ('i   are 
found  in   the  vagina  of   twenty   |>cr  cent,   of  liealthy   pregnant 
romen*     Kroenig  himself  has  changed  opinion  in   tins  respect, 
id  adfTiits  now  the    presence  of    fever-producing    microbes  in 
he  vagina  of  pregnant  mnl  parturient  women  (see  PrEUPKHAi, 
"iNhKCTHiN).     On  the  external  genitals,  in  the  vagina,  and  in  the 
lower  section  of  the  cervix  are  in  all  pregnant   and  parturient 
rometi   found   numerous  germs,   and   aiming  them  even   10-15 
»r  cent.  streptoc<»cci.      These  are  not  virulent,  but  may,  per- 
%t^p»,  become  so  under  certain  circumstances, — e.g.,  protracted 
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vr  t»i   i*:ises  onlinary  sapropliites 

.::oriiio   oaviiy   inimodiatoly   aftcM* 

'.•«.':i.>ioiially   found   in   the    va<i:inal 

::.f    puorperiuiu   extend    from    the 

I'vs.     Some  of  the  vaginal  bacilli 
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\::.h1  i*«>nilition,  pregnancy  is  so  often 

:  <v.:rbance  of  the  woman's  health  that 

...  •    •  ...ir  I'aro   of   herself  during   that   period 

•  :  .0  '^rtleal  of  parturition  and  the  duties 

.  -  .IS  a  mother.    It  is  true  that  the  Indian 

*  A*    'ioM-worker  do  not  change  their  mode 

1    :  -ivie  on  horseback  or  jMck  uj)  stones 

•,  •.-  >ot>  in.     Hut  what  suits  savages  and 

.  -  ^ed  ti»  ilo  for  a  living  cannot  be  used  as 

;  i  wiunan  in  easy  circumstances.   There 

.    ;  v':ysii-al  exercise  many  a  miscarriage  is 

.v\o  been  avoided  under  more  favoral)le 

^-  '^^v^r  women  lose  shape  and  attractive- 

1     "V  their  time.     The  man  who  can  afford 

^  '  -'.  .:::ant  wife  with  all  the  care  called  for 

^        ...  ^^^^l'  body,  and  the  women  th(Mnselv(\s 

>    •-  .'  ;ii  are  injurious  and  at  the  same  time 

.N  .:•;  liabits  as  their  condition  re(|uires. 

.  vi\  that  a  pregnant  woman  may  continue 
.  X  Ai  toilo.  She  nuist  not  think  that  she 
.  .  X  A   .:  oal  and  drink  and  bathe  as  .she  pre- 

. .    'ihIc  of  living  was  a  natural  and  healthy 

■    ;^-.".iv*  habits,  it  is  the  time  to  adopt  them 

Wo  have  seen  above  that  during  preg- 

^..     c^  liiin.  as  the  pale  cheeks  and  lips  of  the 

.^      The  act  of  giving  birth  to  a  child  is 

.,  *x»        For   most    women   it    is.    indeed,    the 

,.-     4.  .••!  upon  to  pcM'form  in  the  whole  course 

».;.-  [umv  coitu^s,  no  loving  husband  nor 

.>.v'*     'v'  burden  from  \]\v\v  shoulders.    Thus 

u:    .v'..:*U't  i)r(*sent   thcMiisclves.     The  preg- 

\»' V  v.;:v*lantial  food  and  fr(\<h  air.  and  she 

.  .>t;^      -:   the   b(\gi lining,    when    she   suffers 

%.to  w^niting.  then*  is  loss  of  appcMite  with 

^  :hert*fore.  imi)ortaiit  thai  she*  should 
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such  food  as  she  can  retain  and  that  it  should  be  nutritious, 
n  this  respect  rnilk  is  the  beat  of  all.  One  can  drink  when  it  is 
imjios^sible  to  chew  solid  food.  Later,  as  a  rule,  she  has  a  voracious 
appetite,  and  must  then  be  cautioned  not  to  overload  her  stomach. 
It  is  well  to  take  two  or  three  small  meals  between  the  three 
large  ones.  iShe  should  avoid  late  suppers  and  spiced  food. 
Otherwise  she  may  eat  what  she  likes,  and  if  she  is  accustomed 
to  take  beer  or  light  wines  with  her  meals,  there  is  no  reason 
why  she  sliould  not  partake  of  them  during  her  pregnancy. 
Stronger  liquors  should  be  avoided,  as  well  as  stronjj;  tea  and 
coffee.  She  should  have  plenty  of  sleep,  at  least  eight  himrs 
out  of  the  twenty-four.  1 1  is  well  to  rest  an  hour  in  tlie  tniddle 
of  the  day^  whether  she  sleeps  or  not.  This  app-ies  especially 
to  the  last  three  months,  when  the  large  uterus  presses  on  tlie 
pelvic  organs  and  interferes  with  the  free  circulation  in  the  lower 
extremities.  The  longer  time  she  spends  in  the  open  air  the 
better.  It  is  also  advisable  to  leave  ttie  windows  of  her  bedroom 
wide  open  in  summer*tirne,  and  not  to  close  them  entirely  even 
in  the  cold  season.  The  pregnant  woman  should  take  long  walks 
every  day,  even  in  bad  weather.  She  may  also  ride  in  street- 
cars and  on  railroads,  but  she  should  avoid  being  jolted  in  a 
carriage  going  over  bad  roads.  She  should  not  ride  on  horse- 
back, wheel,  dance,  jump  up  and  down  stairs^  clindj  nujuntains, 
play  tennis,  skate,  or  swim.  Light  gymnastic  movements,  giving 
the  arms  a  chance  to  be  used  similar  to  that  which  the  legs  have 
in  walking,  are  to  be  encouraged.  There  is  no  reason  why  she 
shouhl  not  make  a  bed  or  prepare  a  meal,  if  she  is  wont  to  do  so. 
She  should  have  a  itioveuient  of  the  bowels  at  least  once  a 
day.  As  there  is  a  tendency  to  constipation,  often  special  meas* 
ures  have  to  be  taken  to  ol»tain  this.  Nearly  all  fruits  and  vege- 
tables have  an  aperient  effect  and  should,  therefore,  form  part  of 
the  diet.  Especially  grapes  and  oranges  taken  before  breakfast 
are  useful.  If  any  medicines  are  prescribed,  they  should  be  of  t!ie 
^H  Jiiildest,  such  as  magnesia,  rhubarb,  cascara,  or  senna.  But  the 
^pBTiter  has  fount!  that  some  of  the  worst  cases  of  constipation  yield 
to  the  regular  use  of  distilletl  water,  of  which  a  quart  is  drunk  on 
an  empty  stomach  every  morning,  a  tumhlerfui  every  tjuarter  of 
an  hour.  Salines  are  said  to  have  an  injurious  influence  on  the 
development  of  the  child,  especially  on  that  of  the  bones.  If  the 
woman  has  not  had  a  inovement  in  tlie  course  of  the  day,  she 
iihould  take  an  enema  of  a  tpiart  of  soapsutls  before  retiring. 
In  the  choice  of  clothing,  the  heading  ideas  should  be  to  secure 
ciently  warm  wearing  apparel,  avoiding  pressure  and  heavy 
weight  on  the  abdomen.  The  decollete  dress  of  society  leaving 
half  the  chi'st  unprotected  is  out  of  the  question.  The  pregnant 
Oman  sliould  be  covered  with  woollen  underwear  all  over  lier 
dy  up  to  the  neck.  Then  she  will  not  need  many  articles  of 
rean.     Her   petticoats  are  loosely   buttoned  or  bound  ai'ound 
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the  waist.  The  common  corset,  exercising  great  pressure  in  the 
direction  of  the  pelvis,  should  be  proscribed.  The  woman  should 
either  go  without  any  or  have  one  of  those  especially  made  for 
the  purpose  without  steels  or  whalebones.  On  the  other  hand, 
an  abdominal  supporter,  preferably  made  of  flannel,  is  reconi- 
mendable,  particularly  in  repeated  pregnancies.  It  prevents  too 
great  a  distention  of  the  abdominal  wall  and  is  thus  serviceable 
in  helping  the  woman  to  regain  her  shape  after  delivery,  and  not 
look  as  if  she  were  always  pregnant  or  suflfering  from  an  abdomi- 
nal tumor.     Round  garters  should  be  replaced  by  side  garters. 

The  woman  should  take  a  lukewarm  bath,  about  95°  F., 
once  a  week,  and,  as  there  usually  is  some  increase  of  vaginal 
secretion,  she  should  wash  the  perineum  daily  with  lukewarm 
water.  If  the  secretion  constitutes  a  discharge  that  irritates 
the  skin,  there  is  no  objection  to  vaginal  injections  medicated 
with  mild  astringents,  such  as  borax  or  alum,  of  lukewarm  tem- 
perature, and  in  small  quantities  (si  to  Oi),  once  or  twice  a  day. 
Surf  bathing  should  be  forbidden,  but  there  is  no  objection  to  still- 
water  baths  of  short  duration, — maximum,  a  quarter  of  an  hour. 

The  nipples  should  be  washed  and  kept  free  from  crusts. 
If  they  are  short,  they  may  be  pulled  upon  several  times  daily 
in  order  to  elongate  them  and  render  them  more  fit  for  lactation. 
If  there  are  none,  they  cannot  be  formed,  and  the  woman  cannot 
nurse  her  child.  Their  skin  may  be  mollified  by  daily  inunction 
with  albolene,  lanolin,  cold-cream,  or  other  greasy  substances, 
and  it  may  be  hardened  by  washing  it  with  brandy  or  cologne 
or  painting  it  with  a  solution  of  tannic  acid, — e.g.,  glycerite  of 
tannin  (si  to  Si — 4  grammes  to  30).  It  is  doubtful  if  these  meas- 
ures prevent  sore  nipples  during  lactation,  which  seem  to  be  an 
unavoidable  accompaniment  of  its  earlier  stage;  but  the  patient 
likes  to  do  something  to  prepare  herself,  and  might  take  her 
physician  to  task,  if  he  had  not  advised  any  preventive.  The 
nipples  should  be  protected  against  pressure  from  the  clothing. 

The  mental  condition  should  not  be  neglected.  It  is  much 
better  for  the  pregnant  woman  to  have  pleasant  company  than 
to  brood  in  idle  solitude  over  her  coming  confinement.  Friends 
should  carefully  abstain  from  all  grewsome  stories  and  preserve 
her  from  anxiety  and  worry.  Perusal  of  light  literature,  interest 
in  what  is  going  on  in  the  world,  and  attention  to  daily  duties 
are  all  valuable  elements  of  a  healthy  mental  atmosphere. 

Under  ordinary  circumstances  connection  can  hardly  be 
totally  avoided,  but  an  excess  in  this  direction  should  be  dep- 
recated. In  women  who,  on  account  of  anteflexion  of  the 
uterus,  conceive  with  difficulty  and  easily  lose  the  foetus,  the 
writer  forbids  intercourse  in  the  third  and  the  sixth  months, 
periods  at  which  abortion  is  particularly  liable  to  occur. 

The  physician  should  examine  the  urine  for  albumin,  even 
in  apparently  healthy  women,  at  least  once  a  month. 
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CHAPTER    L 


CAUSES    OF    LABOR, 


K  a  general  way  one  may  Bay  that  labor  l>c^ins  when  the 
lime  has  come.  Why  thi?^  fieriod  in  woman  ami  the  eow  should 
out  nine  months,  in  the  elepliant  twenty  nmnths,  ami  in 
about  two  months,  cannot  be  tohl  any  more  than  why 
morphine  makes  one  sleep  and  coffee  keeps  one  awake.  As  the 
great  German  poet-pliiloso|>her  Goetlie  says,  ''Care  has  tieen 
taken  that  trees  do  not  grow  into  heaven"  (^^  Es  ist  dafiir  gesorgt 
(lass  die  Baume  nicht  in  den  Himmel  wachsen'*).  There  is  a 
regulating  power  that  has  l.iound  natural  processes  within  certain 
limits  of  time  and  space.  But  we  may  perhaps  find  what  means 
e  employed  to  deterinine  the  transition  from  i>ref?naney  to 
hor.  In  all  probability  there  are  several  causes  operating 
in  combination  with  one  another.  Fatty  defeneration  of  the 
<lecidua  is  thought  to  make  a  foreign  body  of  the  ovum,  which 
irritates  the  nerves  of  the  uterus  and  produces  muscular  eon- 
.traction,  in  a  way  similar  to  that  in  which  a  l>ougie  works  which 
We  introduce  into  the  cavity  of  tiie  uterus  when  we  want  to 
induce  premature  lalior  or  strengthen  ineffective  labor  pains, 
but  such  a  change  in  the  structure  of  the  dec  id  u  a  is  far  from 
lieiiig  always  |*resent. 

In  the  placenta  a  change  gradually  takes  place,  the  inter- 
villous spaces  and  the  uterine  sinuses  becoming  reduced  in  size 
by  an  invasion  of  giant  cells,  which  begin  to  appear  among  the 
diH-idual  cells  as  early  as  the  third  month,  and  gradually  cause 
a  throndmsis  of  tlie  sinuses,  Tlie  effect  of  this  process  is  to  render 
the  blood— both  that  of  the  mother  and  that  of  the  fietus — more 
venous  in  character,  antl  a  surplus  of  earlmnic  acid  in  tlie  blood 
make^  the  uterus  contract.  When  under  Louis  Philippe  the 
French  army  was  warring  in  Algeria,  a  tribe  of  Kabyles  sought 
refuge  in  a  large  cave.  The  French  genera!  built  a  Hre  at  the 
entrance.  Those  in  the  cave  were  suffocated,  and  it  was  found 
that  all  pregnant  wtunen  in  the  tribe  Imd  aborted. 

Some  tliink  that  certain  unknown  chemical  substances, 
which  the  frctus  consumes  ikning  its  growih,  accunudate  in  the 
matermd  l>lood  when  the  fo'tus  has  reached  maturity  and  act 
••  an  irritant  on  the  uterus, 
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'::  •■  ii-r^^'iueiice  of  the  growth  of  the  child  the  tension  in  the 
*:'^  :-t  ifL-r'i:?  becomes  greater  and  greater,  and  there  must 
•  •.  I  !:"i!iftii  when  the  expansion  can  go  no  farther.  This 
.  -,  ..:.  -itiuniied  with  the  weight  of  the  fcetus,  presses  the 
i.  i^:vi:i>£  ::ie  internal  os,  and,  on  the  other  hand,  the  cervix, 
^•->.. ..2L..'  potiiiii;  both  from  below  and  above,  offers  less  re- 
N^>^:-..:.-.     I-  ':u'  presftjure  from  above. 

V  .;*ps  'AC  congestion  to  the  uterus  that  out  of  pregnancy 
:>.x:^  i:**.*'  overy  four  weeks,  and  induces  the  menstrual  flow, 
.•  .:.:.:ai>  ::i  :iio  pregnant  woman,  and  at  the  end  of  the  tenth 
:..:.^.    -.ii':i  results  in  labor. 

Vn  -'viririi:  cause  that,  finally,  makes  the  uterus  contract 
>;.;  VAii  fi:-y  :i»  dilate  the  cervix  and  expel  the  foetus  is  doubtless 
fUt.'-iii  ■}(  tiio  large  cervical  ganglion,  which  in  the  pregnant 
^^'ki\:r.'.»':i  .Httairis  such  enormous  dimensions,  be  the  stimulus  mere 
n\>  t.ii'.icAl  '^Tcssure  or  be  it  of  a  chemical  nature.  So  much  is 
3^:v.  :.ui:  tiio  U^ginning  of  labor  may  be  hastened  by  physical 
^wf-v.o::  a:ul  retarded  by  rest.  Often  it  is  brought  about  by 
2C:vc:i  :::ciital  emotion, — fright  or  joy.  Opium  retards  it  and 
^v«*o:::  :!u\licines  further  it.  A  busy  downtown  practitioner 
vV  •/.'io  wriior*s  acquaintance  manages  sometimes  to  attend 
iy*rsv*:*Al*.v  to  tive  confinements  in  one  day  by  a  judicious  use 
^m"  >.\:>.viermic  injections  of  morphine  in  some  cases  and  the 
i^viv.unistrHtion  of  a  dose  of  castor  oil  in  others.  Ambitious  house- 
su:"^v-*  lu  Maternity  Hospital,  wanting  to  have  as  many  cases 
j^  ivvisaMo  when  their  term  of  service  was  drawing  to  an  end, 
U38i\i  to  ji^'^'  castor  oil  to  all  the  women  in  the  waiting  ward  who 
^t^r^  At  \ho  end  of  pregnancy. 


CHAPTER   IT. 

THK  ANATOMY  OF  THE  PARTURIENT  CANAL. 

fHV  jxArturient  canal — tliat  is,  the  tract  through  which  the 
*^,v^;^  iviss^^s  in  a  normal  birth— is  composed  of  hard  and  soft 
\v^'^     Vhe  hard  is  formed  by  the  bony  pelvis;  the  soft  by  the 
*«gW^N<^  JhAt  line  it,  the  uterus,  the  vagina,  and  the  vulva. 

A.  The  PcIHs, 

^  \.  Hones  of  the  Pelvis.— The  reader  is,  of  course,  sup- 
*s.^\r  'v  ^s^v^*  studied  anatomy,  so  that  it  will  be  necessary  only 
v.Ur*  •-'  •vtr^^sh  his  memory  and  then  to  examine  the  pelvis 
rv^V  -v  ,*N<5ctricianV  stand-point. 

"V    NN\t^  i^  the  large  bony  structure  intervening  between 

^.».^i>irC  v.vlumn  and  the  lower  extremities.     It  is  composed 

^".^x    KHnf*.  two— the  sacrum  and   the  coccyx— situated  in 
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the  median  line  and  behind,  and  two — ^the  hip-bones — ^plaeed 
laterally,  on  either  :5ide  and  in  front. 

The   SACRUM   of    the    adult   wonian   is   a  strong,  somewhat 

P3irraniidal  bone,  on  which  we  distinguish  a  base,  an  apex,  an 

anterior  and  a  posterior  surface,  and  two  lateral  edges.     The 

central  part  of  the  ba^e  is,  by  means  of  a  fibrocartilaginous  disk, 

like   that  connecting  the  vertebras  joined  to  the  fifth  lumbar 

vertebra.     Laterally  it  is  expanded  into   the  so-called  alw^  or 

witigs.     Behind  the  central  fihrocartilage  is  a  triangular  opening 

ading  into  the  sacral  canal,  on  either  side  of  which  is  an  articular 

•e»:i  articulating  with  I  he  corresponding  process  of  the  fifth 

bar  vetebra.    The  apex  is  very  much  smaller  than  the  base, 

and  has  the  shape  of  a  transverse  narrow  oval  forming  a  joint 

with  the  coccyx. 

The  anterior  surface  (Fig,  165)  is  strongly  concave  from  above 

!ownw*ard  and  slightly  so  from  side  to  side.     On  eitlier  side  are 

lour  openings,  anterior  sacral  foramina,  leailing  into  the  sacral 

Outward  these  holes  are  continued  as  furrows  for  the 

al    nerves.     Transverse   bony   ridges  extend   between   each 

two  holes  across  the  median  line,  marking  the  places  where  tlie 

bodies  of  the   five  vertebrip  of  which   the  sacrum  is  orginally 

composed    have   grown    together.      Where   the   atiterior   surface 

joins  the  central  articular  surface  of  the  base  is  a  projecting, 

strongly  convex  line,  called  the  promontory,  which  behind  merges 

in  the  ala.    Outside  of  the  promontory  is  a  smooth,  thick,  rounded- 

off  edge,  separating  the  anterior  surface  from  the  ala. 

The  posterior  surface  (Fig.  166)  is  strongly  convex  from  above 
downward  and  somewhat  so  from  side  to  side.  It  is  narrower 
than  the  anterior  surface,  and  very  rough,  serving  for  the  at- 
tachment of  the  powerful  erector  spime  nmscle.  In  the  median 
line  are  three  or  four  small  eminences,  the  spinous  processes, 
usually  more  or  less  connected  with  one  another,  so  as  to  fi>rm 
a  ridge,  the  sacral  crest.  Below^  this  ridge  is  a  triangular  opening, 
the  lower  end  of  the  .sacral  canal,  Hie  sides  of  which  e!id  in  small 
processes,  the  sacral  cornua.  which  articulate  with  the  cornua  of 
the  coccyx.  Outside  of  the  central  ridge  is  a  shallow  groove 
formed  by  the  united  lamin;c  t^f  the  original  sacral  vertebra\ 
Outside  of  this,  again,  are  found  four  posterior  sacral  foramina, 
rfirresponding  to,  hut  smaller  than,  the  anterior,  and  leading 
I  into  the  sacral  canal.  Inside  of  each  hole  is  a  small  emitience 
I  representing  the  articular  process,  and  outside  a  larger  one, 
^^*arresponding  to  a  transverse  process. 

^H       The  side  edges  (Fig.  167)  have  above  a  large  S-shaped  surface, 
^■>  ie:t    aurinilaris^    which    articulates    with    the    liip-bruie. 

H  I  1  this  are  deefi  depressions  for  the  attachment  of  ligaments. 

The  middle  part  of  the  side  edge  is  concave  and  rough  and  serves 
for  the  attachment  of  the  sacrosciatic  ligaments.  The  lowest  part 
forms  together  with  the  coccyx  a  notch  for  the  fifth  sacral  nerve. 


The  posterior  surfeu^es  of  the  sac  mm  aiid 
cot'fyjt.  /,  ^iocruni :  A. smral  erL-st;  B,  lirst  pos- 
terior iawmJ  foranieii  *  ('.  iLrticuUir  surface  con- 
iiimUhI  witli  ihf  iKMiy  of  tlie  fifth  lumhaj' yerte- 
bm :  />,  HrtirulJiT  jiRicejifi  in  tnmUurt  with  Ihe 
CMrrcsiwuiidhiK  rirwc-'g*  nf  the  Hfth  luiubur  ver- 
tebra ;  K,  emineiK'es  reprcsfiiting'  the  articulur 
pr(X-c»!«u.'«  of  the  ftticniil  vcrtt'bnr  ;  F.  eminences' 
reiircsi-nting  the  imnsvt-rw.'  nirooesasi'* ;  (J,  ajiiex  ; 
//,  intnuia;  /,  suriculiir  surface,  //,  f^>ccyx: 
A.  vonnm ;  li,  apei ;  C,  transverie  J 


i  e<ige  of  tiie  Kicnim.  .i,  j*urfiM't*  ar- 
•wHh  the  Ixxiy  of  the  lifth  In  miliar 
vertebra ;  //,  siip^iorfieii's  aurit  uUrlfv ;  i\  iirtieu- 
Isir  prcK'rji.s;  P,  tiit>er(li»s  aiul  hollowi*  for  the 
fttlac;hment  of  the  $acro41lao  Jlgiimetita;  IS, 
sacmt  crc?st ;  /»  coccyx. 


Thr  Bocral  canal,  ^.promntitnry  i  /f,ii|»ex 
if  )«acmni :  r,  apex  of  cm^-yx.  27f»w-  indleHtc!^ 
I  Ik*  cluptli  ol  the  sa*Tal  hollow  ^—*27  ni  III!  metre**, 
or  a  little  over  an  inch. 


The  sacral  canal  (Fig.  168)  is  curved  like  the  hone,  and  con- 
tains the  Cauda  equina. 
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The  COCCYX  (Figs.  165,  166)  is  a  small  triangular  bony  mass, 
[compoj^ed  of  four  rudimentary  vertebnu,  which  in  middle  life 
lally  grow  together  with  (jne  another,  and  in  advanced  age 
w\ih  the  sacrum.  In  the  middle  of  the  base  is  an  oval  sur- 
face articulating  with  the  apex  of  the  sacrum.  Laterally  and 
b^shind  are  two  small  articular  processes,  called  corniiQ,  wliieh 
articulate  witli  the  eornua  of  the  sacrum.  On  the  lateral  edge 
of  tlie  first  coccygeal   vertebra  is  a  transverse  prifcess,  forming 

Fig.  im. 
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Tho  llll>-lioiM».  ooter  nurtece.  A ,  ftcctabnlnni ;  /t.  flliini ;  C  ischium  :  /),  jMifiea :  F.^  orest  of  i Jlutn ; 
J*.  MiK*rlcrr  m|ierioir  »pine  of  iliiun  ;  (7,  ixwtiTlor  superior  Ffjiiie  K\i  \\\\xxt\. ;  /f,  atiU'dcir  iiifirior  Hfiliie 
iif  iUnm;  I,  |*»ter1«r  infeiinf  st»iiu>  of  Ilium  ;  ./,  gri'iit  HC'lnlk"  Titit<h  ;  A'.  Hjtinc  of  tho  iiM*hluin  ;  /^ 
lubi'iTwitx  «>f  the  [jv'hium  ;  Jbf,  otjlunitor  foramen  ;  .V,  si>liic«>f  ihe  thiIh.'?^  ;  O,  HloiM'rtJncml  *.'miiit»ncc. 

together  mth  the  lower  part  of  the  side  edge  of  the  sacrum  a 
notch  for  the  fifth  sacral  nerve.  The  three  other  vertebrse  are 
i^iTialler  than  the  first  and  are  only  rudimentary  bodies. 

The  Hip-BONR.  08  cox.K,  or  or  iNNoMiXATUM,  an  irregular, 
large,  and  Htrong  bone,  has  a  shape  that  somewhat  suggests  a 
figtire  8.  It  is  orginiatly  composed  of  three  bones,  the  ilinm 
above^  the  ischium  below,  and  the  pubes^  or  os  pubis,  in  fronts 
meeting  in  the  ncetnhulum,  or  cotifloid  rnvity,  a  deep  hollow, 
fcirmtng  the  articulation  with  the  thigh-bone, 

The  iiium  (Fig.  160)  has  a  shovel-like  shape  and  extends 
upward  and  to  the  side.  lis  upper  l)order  is  tliiok  and  somewdiat 
S-«^haped  and  is  called  the  crest.     At  it.s  ends  it  runs  out  into 

Jl  pointed  proces.se8,  the  anterior  :^uperior  and  the  pof^terior 

'riar  spine.     Under  each  of  them  is  found  another  process. 
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the  anterior  inferior  and  the  posterior  inferior  spine.    The  outeri 

arface  serves  for  the  attachment  of  the  massy  gluteal  Aiuselea, 
The  inner  (Fig.  170)  forms  a  large  flat  hollow,  called  the  iliac] 
fossa,  where  often  the  head  of  the  fa'tus  iinds  a  resting-|>laee. 
Behind  the  iliac  fossa  is  the  large  auru^ular  surface,  articulating  i 
with  the  corresponding  surface  of  the  sacrum.     Inside  from  the] 
iliac  fossa  is  a  smooth  thick  line,  the  iliar  portion  of  the  iliopecli- 
neai  line.     Behind  the  articular  surface  are  rough  areas  for  the 

Fig.  170. 
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The  hlfi-Ttwne,  Inner  iurface*  A,  Him?  ft>ssa ;  B,  ouriculnr  surfarc  i  C,  IHac  portion  of  illupeoU- 
nc^l  Hue :  />,  tiil>ert>siiy  nf  the  l!>ic}uum  ;  E,  *.piiie  of  thf  is«'hiijin  ;  F,  ji£('L'iitli{i|;  bnmch  of  b^t'hiuni ; 
ti.  Uviiy  of  piibct^ ;  //,  Nymphysia  |>ijbij< ;  /,  fleiM^mltiig  ramu#4if  jiuljtft ;  J,  asiwiHliug  ramiLiof  [Hitti^; 
A\  llioiMKtinejil  cmint'iice;  Z,  obtiimtor  furaraeii ;  if.  atitedor  sia|terior  lupine  of  Sllnm  ;  A'.  Hiiterfor 
mferior  sjjtDe  of  iliQiu  ;  O,  jjosk*rior§uiierlor  sjikit;  uJ  iUani ;  P.  fnitsterlor  inferior iii«ine  of  ilium. 

attachment  of  the  iliosacral  ligaments  and  the  erector  spin^e 
muscle. 

On  tyie  ischium  we  remark  the  large  inherosity  that  serves 
as  support  for  the  body  ifi  the  sitting  posture,  and  behind  ttiat 
a  sinalK  flat,  triangidar  projection,  the  spine  of  the  ischium, 
which  is  of  great  obstetric  importance,  both  as  a  landmark  and 
as  a  point  that  influences  the  movement  of  the  head  of  the  f<etus 
during  labor.  The  ischium  has  a  smooth  concave  inner  surface, 
a  continuation  of  that  of  the  ihufii,  and  joins  the  os  pubis  by 
means  of  its  a^^cending  branch. 

The  pubic  bone,  or  os  pubis,  has  inward  a  quadrangular  bodii, 
the  posterior  surface  of  which  is  smooth,  slightly  concave  from 
side  to  side,  and  slightly  convex  from  above  downward.  The 
anterior  surface  is  rough  and  serves  for  the  attachment  of  muscles 
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going  dowa  to  the  tliigli.    On  its  inner  border  it  articulates  with 
Ihe  rorre.sponding  surface  of  tlie  other  pubic  hone,  forming  the 

emphysis  pubi^^.  Jit^hnv  the  body  the  de>iri'nding  nim/z.'f  merges 
the  ascending  ramus  of  the  iscliium.  Above  the  body  extendf? 
the  ascending  ramua,  near  the  outer  end  of  which  is  situated 
the  low  iiiopectineal  eminence.  Outside  of  the  upj^er  end  of  tlie 
symphysis  is  a  rough  surface,  called  tlie  crest,  and  terminating 
outward  in   the  pointed  spine,   from   which  a  sharp  edge,   the 
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HortjErttital  flection  through  Ihc  k^ft  sacro-UJjic  ftrticulAlioiL    Actual  9^[xi>.    i LtjM'h kA.) 

pubic  portion  of  the  iiiopectineal  line,  extends  to  the  iiiopectineal 
eminence.  Between  the  iscliium  antl  the  pubis  is  a  large  oval 
opening,  called  the  oblffraf*}r  loramen, 

i  2,  The  Ligaments  of  the  Pelvis.— The  pelvic  bones  are  bound 
together  by  strong  ligaments.  Between  the  sacrum  and  the  ilium 
there  is  the  so-ealled  HyncluyndrosiH,  which  in  reality  is  a  joint  with  a 
synovial  membrane  ( Fig,  171).  On  the  iliac  side  is  a  central  promi- 
nence between  two  hollows,  and  on  the  sacral  sitle  a  corresponding 
central  concavity  l>elween  two  convexities.  By  this  arrangement 
a  kind  of  ,«?icrew  is  formed^  which  permits  a  limited  movement. 
Indefvendently  of  pregnancy  and  in  both  sexes  the  sacrum  is 
slightly  movable,  the  promontory  tipping  for  want  and  the  apex 
backward  during  defecation.  During  pregnancy,  when  the  parts 
fompo8ing  the  joint  are  softened,  this  motility  is  much  increased, 
which  allows  the  promontory  to  recede  during  the  beginning  of 
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labor,  and  the  apex  to  be  pushed  back  when  the  head  is  passing 
through  the  lower  part  of  the  pelvis  (Fig,  172).  The  sacra-iliac 
artienlation  is  strengthened  by  the  nnftrioi*  savro-iliac  llyrnfient  in 

front,  and  tiie  partieolarly  strong 
posterior  sacro-iliac  Hgarnent  be- 
hind, which  prevents  the  sacrum 
from  falling  into  the  pelvic  cavity. 
Between  the  sacrum  and  the 
ischium  we  have  the  tireal  .svrrn;- 
sciatir  ligament,  or  the  Hgamen- 
iitm  iuberoso-safrale,  and  in  front 
of  that  is  tlie  le^sser  sacriKseiadc 
I iga  wentf  or  liga nieni um  spi nom- 
smrale.  By  these  two  liganieots 
the  sacrosciatic  notches  are  con* 
verted  into  two  foramina,  the 
superior  or  great  sarrfii<fiatir  fora- 
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Dlai^im  showinir  the   owilt.itory  move- 
tnenta  of  the  ^siifrum.    (Oum^iftit, )    a  6,  gym 


phyKis  pubis;  c,  c,  pmmtintory;  u,  d.  apex  of   men  atid  thc  inferior  or  lesser  satTo- 

scifiliv  foraff)en  (Fig.  173). 
Between  the  sacrum  and  the  coccyx  is  found  a  fibrous  di^k,  and 
in  it  sometimes  a  synovial  membrane,     Between  t!ie  cornua  are 
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The  Hpiim*?nt«  nf  the  petvfs.  A,  IllolumbttrUtniinent:  B,  antcrii  ir  -n*  m-illnc  ligament :  C.  MtcrnK 
iliac  artSriilHtiou ;  I*,  KTeat  sacrosclatlo  llgametu;  E,  lew»T  *«cT?»s*>hitic  I'lfjimeiit:  /'.  jrreat  fsmm^ 
N?mtk'  foriimt'ii  ;  G,  !t**»t'r  MacroMclatlc  fonMnetii  /f,  auroooccygcul  ortieuliitloii :  /,  •'ymphyiila 
pubifi;  J,  ♦rUurutor  raembnint? ;  A',  iVtupttrCaliijaiiicnt;  L,  GlmbenmCs  Ugattieiit 

interarticnlar  li'iaments.  The  union  between  the  two  bones  is 
atrengtiiened  by  the  anterior,  the  posterior,  and  thc  lateral  sacro- 
coceygeal  ligaments. 
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The  two  pubic  bones  are  bound  together  by  a  disk  of  cartilage 
and  fibrocartilage,  the  symphysis  pubis  (Fig.  174),  which  is 
much  thicker  in  front  than  behind  and  contains  a  small  cavity 
with  an  imperfect  synovial  membrane.  The  synchondrosis  is 
strengthened  by  the  anterior,  the  posterior,  and  the  superior 
pubic  ligament  and  the  subpubic  ligament.  The  last  is  a  thick 
triangular  bow  of  sinewy,  curved  fibres,  forming  the  upper 
limit  of  the  pubic  arch.  During  pregnancy  the  joint  of  the 
symphysis  becomes  softened  and  admits  some  degree  of  sliding. 

Fig.  174. 


Horizontal  section  of  symphyFis  pubis.    (Luiifhka. ) 


The  obturator  foramen  is  closed  by  a  thin  fibrous  membrane, 
the  obturator  membrane,  from  which  spring  the  obturator  internum 
and  obturator  externus  muscles. 

In  the  perineum  we  have  two  strong  ligaments,  the  trans- 
verse  ligament  of  the  pelvis  and  the  ischioperineal  ligament.  The 
transverse  ligament  of  the  perineum  is  a  strong  ligament 
lying  immediately  behind  and  below  the  subpubic  ligament, 
together  with  which  it  strengthens  the  symphysis  pubis.  The 
ischioperineal  ligament  is  a  strong  fibrous  band  inserted  on  the 
ischium  just  in  front  of  the  tuberosity.  It  goes  transversely 
through  the  pelvic  outlet,  at  the  posterior  margin  of  the  trans- 
versus  perimri  muscle,  and,  being  connected  with  the  fascia*  of 
the  perineum,  it  constitutes  the  chief  support  of  the  pelvic  floor. 

§  3.  The  Pelvis  as  a  Whole. —The  pelvis  (Fig.  175)  has 
its  name  from  its  supposed  likeness  to  a  barber's  basin, — in 
Latin  called  pelvis.  By  the  ilioi)ectineal  line,  its  continuation 
on  the  ala  of  the  sacrum,  and  the  i)r()m()nt()ry— a  line  which  as  a 
whole  is  sometimes  (l(\^ifrnHto(l  linen  terniinalis—h  is  divided 
into  a  larger  upper  and  a  sinallor  lower  part,  respectively  called 
the  large,  or  false,  jtrln's  and  the  swalL  or  true,  prlris.  The  ca\4ty 
of  the  false  pelvis  forms  part  of  the  abdominal  cavity,  while 
that  of  the  true  pelvis  is  specifically  called  the  pelvic  cavity. 
The  former  is  closed  in  front  by  the  abdominal  wall.     It  is  O^ 
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obstetrical  interest  only  in  so  far  as  in  piuripariv  the  head 
during  gestation  often  ia  found  in  one  of  the  iliac  fossa\  and 
because  by  ttieasuring  I  he  false  pelvis,  which  is  much  more 
accessible,  \vc  are  enabled  to  form  an  idea  of  the  dimensions 
of  the  true. 

Measurements  of  Hie  dry  bony  pelvis  are  needed  in  describing 
and  comparing  it  willi  oUiers.  They  are,  af  course,  smaller 
than  the  corresponding  measurements  taken  during  life,  al!  the 
soft   parts  having  been  renujved.     Tlie  tlistanees  measured  on 
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Tht^  luirmnl  fi'm*ilG  (x-lvis.    .^,  Kftcnim;  -B,  twx-yx;   /'.  crt»stof  Uie  flitim  ;   />,  a^etabiiUini ;  K, 
sphto  of  tht  iw'hiiini :  /',  flyinpliyHi:^  juihiis :  a,  s^pitie  of  the  pubcs :  //.  oUuniiur  fommmi ;  /.  tuber- 

the  false  pelvis  are  that  between  the  anterior  superior  spines 
of  the  ilium  (Sp.  IL),  which  is  9  inches  (twenty-tliree  centimetres), 
and  that  between  the  most  divergent  points  of  the  crests  iCr.  II.), 
whicli  is  10  inches  (twenty-five  centimetres).  Pelves  differ  in 
size  in  <lifferent  individuals,  and  these  figures,  as  well  as  the 
otliers  that  follow,  represent  only  the  average  found  by  measur- 
ing a  large  nundjer  of  pelves,  and  Ihey  give  the  average  only 
approximately,  leaving  out  of  consideration  small  fractions,  that 
w^ould  ejubarrass  the  memory  without  being  of  [>ractical  value. 

The  true  pelvis  is  of  much  greater  importance,  and  an  accurate 
knowledge  of  it  is  an  al>solute  requisite  for  good  ol>stetric  work. 
It  forms  a  somewluit  eyhndrical  curved  canal,  the  U])])er  opening 
of  which  is  called  the  inlei,  the  superior  straii,  or  tlie  brint  of  the 
pelvis.  The  lower  opening  is  called  the  outleiy  or  the  inferior 
strailj  and  the  intervening  space,  the  cavity  of  the  pelvis.     The 
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partfi  funning  tlie  brim  do  not  all  lie  in  one  plane,  the  promontory 
rising  above  the  remainder  of  the  linea  terniinali.s.  This  inlet 
has  in  Uir  white  \v<Hnan  scnnewhat  tlie  sha|>e  of  a  ruuiided-off 
heart  on  playing-eards.  It  i.s  16  inche.s  in  eireumference.  Four 
distances,  so-called  diameters,  are  measured  in  it;  the  antero- 
posterior diameter,  also  calletl  the  irim  conjtigate,  is  the  distanee 
from  tlie  middle  of  the  promontory  to  the  upper  end  of  the 
symphysis  pidns,  whieh  is  4f  inehes  (eleven  centimetres),  t)n 
i^eount  of  the  mobility  of  the  i^acrum,  this  measure  is,  however, 
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variable.  When  the  legs  are  stretehed  out,  it  becomes  four  milH- 
nietres  (}  inch)  longer  than  wlu*n  they  are  flexed  \n\  the  alMlomen, 
a  point  that  may  be  used  to  advantage,  if  the  pelvis  is  somewhat 
small  in  comparison  with  the  head  of  the  child.  It  may  also  be 
nsed  in  examining  the  relative  proportion  betw^een  head  and 
pelvis;  by  alternately  stretching  and  flexing  the  thighs  we  can 
make  the  head  move  up  auf!  down.  The  ohiupie  difimeter  goes 
from  the  iliosaeral  joint  on  one  sifle  to  the  iliopeetinea!  eminenre 
on  tlie  other,  and  measures  5  inches  (twelve  and  three-rpiarters 
eentii!ietres).  The  fmn»rerse  diameter  is  situated  between  the 
two  points  of  the  iliopeetineal  line  whieh  are  farthest  se(>arateti 
from  each  other,  ami  measures  5)  inches  (thirteen  and  one- half 
^ntimetres)  (Fig.  17*i).  Finally,  we  distinguish  the  mcrocotifhid 
Kj<(anre,  drawn  frrnn  the  middle  of  the  promontory  to  the  point 
on  the  iliopeetineal  line  where  it  is  crossed  by  a  line  drawn  at 


14^ 


NORMA  [>    LABOR. 


right  angles  with  it  through  i\w  middle  of  Ihc  acetabulum. 
This  distance  is  normally  about  l\\  iiiclies  (from  eight  antl  three- 
quarteTH  to  nine  centimetres).  The  ubUque  diaiiielers  are  desig- 
nated as  riglit  and  k^ft  according  to  their  posterior  end.  The 
right  is  a  little  longer  than  the  left,  and,  on  the  other  hand,  the 
right  sacrocotyioid  distance  is  shorter  tlian  the  left,  a  difference 

Fig.  177, 
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due  to  the  greater  use  made  of  the  right  leg  by  which  this  side 
is  pressed  inward. 

The  upper  end  of  the  symphysis  being  turned  outward,  llie 
true  conjugate  does  not  give  the  sliortest  distance  lictween  the 
promontory  and  the  symphysis.  This  is  found  between  the 
centre  of  the  promontory  and  a  point  on  the  posterior  surface 
of  the  sympliysis  situate  from  \  to  \  inch — 5  to  12  millimetres — 
lower  down,  ami  may  I)e  from  iVto  \  inch — 2  to  15  millimetres — 
shorter  than  the  true  conjugate.  Tliis  distance  is  called  the 
ohiiielrivQl,  minimum,  or  arailable  conjifgatf,  and  measures  only  4 
inches  (ten  centimetres).' 

The  oifthi,  or  the  inferior  fitrait  (Fig.  177).  may  !)e  regarded 
as  composed  af  an  anterior  and  a  posterior  triangle  tfjuching 
each  other  by  their  bases.  It  is  limited  by  the  subpubic  ligament 
in  fronts  the  apex  of  the  coccyx  behind,  the  tyl>ero.sity  of  the 


*  Some  autlinrw  mn^  tho  tonn  tnio  rnn jugate  in  the  stniso  of  tlie  ohs^tetriral  con- 

i'ugat^  and  call  llie  disiaiu-e  from  the  centre  of  tlie  iiromontiiiy  to  tlie  npjier  end  of 
liesyoipliysiM  the  nnnkmimi!  ronjWfatt\    'Hip  lengths  attriiHited  to  the  aaatomical 
and  &ie  obstetrical  true  conjugnte  vaiy  iibo  somewhat. 
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igcliium^  the  ai-t'cuding  ramurf  of  the  ischium,  the  desconding 
ramus  of  the  pubes»  and  tlie  sacrosciatie  ligaments  on  the  sides. 
Two  diameters  are  taken  in  it,  the  anteroposterior  from  tlie 
lower  end  tif  the  Hym|>liysis  to  the  tip  of  tlie  vocvyx,  which 
measures  3]  inches  (nine  and  one-half  eentitnetres),  and  the 
transverse  from  one  tuberosity  of  the  ischium  to  the  otiier, 
which  is  4}  inches  (eleven  centimetres)  long;  but,  since  *luring 
the  child-bearing  age  the  coccyx  normally  is  movable  and  recedes 
during  labor,  tlie  real  distance  that  lias  to  be  considered  is  that 
from  the  lower  end  of  the  synijihysis  to  the  apex  of  the  sacrum, 
which  is  41  inches  (eleven  and  one-half  centimetres).  There  is 
no  oblique  diameter  in  the  outlet  of  tlie  bony  pelvis,  but  when 
the  saerosciatie  ligaments  are  in  phu^e.  the  ol>li([ue  fli timet er  is 
taken  from  tlie  middle  of  these  ligaments  to  the  juncture  of  the 
ascending  ramus  of  the  ischiuni  and  the  descending  ramus  of 
the  pubes.  It  measures  4i  inches  (eleven  and  one-half  centi- 
metres). The  circumference  is  13i  inches  (thirty-fouj*  ceidi- 
inelres.) 

The  cavity,  as  a  whole,  is  curved,  with  concavity  turned 
forward.  It  is  widest  in  a  plane  which  nn\y  I>e  svip|>osed  to  go 
through  the  Tniddle  of  the  symphysis  pul>is,  the  connection 
between  the  secimd  and  third  sacral  vertel)ra\  and  the  acetabula. 
In  this  plane  the  anlorivpusterior  diameter  measures  5  inches 
(twelve  and  three-tjuarters  centimetres),  and  the  transverse  a 
Ultle  less  than  5  inches  (twelve  and  one-half  centimetres). 

The  narrowest  i>art  of  the  canal  is  a  plane  su(>posed  to  be 
laid  betwt*en  the  Itjwer  border  of  tlie  sulj])ul>ic  ligament,  the 
lower  end  of  the  sacrum,  and  the  spines  of  the  iscliia  (»n  both 
sides.  In  this  narrowest  plane  of  the  pelvic  canal  the  anteri> 
posterior  diameter  measures  4. J  inches  (eleven  ami  one-half 
centimetres),  ami  the  transverse  from  4  to  4i  iiiches  (ten  iiml 
one-half  centime*! res). 

While  the  dimensions  of  the  pelvis  like  all  other  parts  of  the 
body  vary  nuich  in  size  in  <lit!'erent  individuals,  it  should  lie 
noticed  that  in  a  general  way  the  proportions  renniin  the  same; 
while  the  inlet  f<M'ms  an  elli[>se  the  long  diameter  of  wliich  is 
placed  transversely,  tin*  cavity  gradmilly  changi^s shape,  becoming 
longer  in  the  anteroposterior  direction  and  narrower  from  side 
to  side.  As  we  shall  see  later,  this  is  of  great  importance  in 
determining  the  way  in  wliich  the  fcrtns  passes  through  the 
parturient  t-anal  iluring  cliildbirtli. 

The  ]ielvic  canal  is  nnudi  shorter  in  frruit  than  behind,  the 
8ynit>hysis  measuring  only  I?  inches  (four  and  one-half  centi- 
metres), the  distance  from  the  pr(unonti»rv  to  the  apex  of  the 
coccyx  about  r»  inches  (fifte{»n  centimetres)  along  the  bones  and 
5  inches  (twelve  and  three-riuarters  ctuitimetres)  in  the  air- 
line. On  the  sides  the  distance  from  the  linea  terminalis  to  the 
tuberosity  is  3}  inches  (nine  centimetres). 
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The  ascending  ramus  of  the  ischium  and  the  descending 
ramus  of  the  pubes  form  with  those  of  the  opposite  side  an  angle, 
the  pubic  arch,  which  is  from  ninety-five  to  one  hundred  degrees, 
and  is  rounded  out  by  the  subpubic  ligament. 

The  side  walls  of  the  true  pelvis,  formed  by  the  ilium  and  the 
ischium,  offer  a  smooth  bony  surface,  which  in  the  erect  position 
is  slightly  concave  in  an  anteroposterior  line  and  slopes  down 
to  the  outlet.  A  line  drawn  from  the  spine  of  the  ischium  to  the 
iliopubic  eminence  divides  it  into  an  upper  and  a  lower  portion 
of  nearly  ec^ual  size.  This  hollow  inclined  plane  exercises  much 
influence  on  the  rotation  of  the  head  during  labor. 

Fig.  178. 


The  inclination  of  the  polvi&  (Tumier  and  Chantieuil,  I.  c. )  A,  promontory ;  P.  upper  end  of 
symphyRis  pubis ;  C  tipex  of  roccyx ;  C",  apex  of  coccyx  driven  back ;  I^  lower  end  of  symphysiR 
pul)is.  A  P,  true  conjugate  diameter :  A  T,  minimum  conjujoite  of  inlet;  A L,  diagonal  conjugate : 
N(A  axLs  of  inlet;  AR,  axia  of  outlet;  I'^S',  axis  of  outlet  when  coccyx  is  pushed  back;  JfO, 
horizontal  line. 

§  4.  Inclination  and  Axes  of  the  Pelvis  (Fig.  178).— Until 
the  beginning  of  the  nineteenth  century  the  position  of  the  pelvis 
in  the  body  was  not  understood.  The  symphysis  pubis  was  sup- 
posed to  point  nearly  forward,  a  misconception  which  is  pre- 
served till  this  day  in  the  name  horizontal  branch  often  given 
to  the  upper  branch  of  the  pubes,  while  in  reality  it  ascends. 
When  attention  was  directed  to  the  fact  that  the  pelvis  has  a 
much  more  inclined  position  than  was  formerly  believed,  greater 
importance  was  attributed  to  this  inclination  than  it  deserves 
from  an  obstetric  stand-point.  This  inclination  of  the  pelvis 
to  the  horizon  is  very  variable,  and  depends  much  on  the  position 
of  the  lower  extremities.    It  is  smallest  (from  40  to  50  degrees) 
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when  the  thighs  are  moderately  separated  and  slightly  rotated 
inward.  It  is  increased  by  bringing  the  knees  together  or  sepa- 
rating  them  more,  by  increased  rutathjii  inward,  or  by  rotation 
outward,  and  may  reach  100  degrees.  In  tlie  eonuiion  ereet 
position  it  is  abont  45  degrees*  In  order  to  give  a  pelvis  the 
right  direetion,  it  should  lie  held  so  that  the  anterior  superior 
spine  of  the  ilium  lies  in  one  perpendicular  i>lane  with  the  spine 
of  the  pube8»  and  the  cotyloid  notch  points  almost  straight 
downward. 

The  inclination  of  the  outlet  varies,  of  course,  with  that  of 
the  inlet.      In   the  erect   position   the  outlet  points  backward, 

Fio.  179. 
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forming  with  the  horizon  a  small  angle;  but  when  the  coccyx 
is  pushed  back,  the  outlet  becomes  horizontal  or  is  even  directed 
alijzhtly  for wa I'd. 

When  a  [lerson  stands  upright,  the  centre  of  gravity  is  behind 
a  line  uniting  the  centres  of  the  acetabula,  and  the  upper  part 
of  the  body  would,  therefore,  fall  Inickward  If  the  pelvis  were 
not  held  forward  by  the  strong  iliufemoral  ligament  extending 
from  the  anterior  inferior  spine  antl  adjacent  jmrts  of  tlie  ilium 
to  the  anterior  intertrtjchanteric  line  of  the  femur. 

To  facilitate  the  comprehension  of  the  form  of  the  |>elvic 
cavity,  several  lines  are  drawn  which  are  eallecl  tlie  axes.  The 
axu  of  the  inlet — that  is,  a  line  drawn  perpendicularly  through 
the  centre  of  the  conjugate— reaches  the  tip  of  the  coccyx  l>elow 
and  the  unihilieus  above.  The  axis  of  the  outlet  is  a  line  drawn 
at  rigid  angles  from  the  middle  of  the  anteroposterior  diameter. 
It  strikes  the  promontory^  but  when  the  coccyx  is  ilriven  back, 
10 
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this  line  impinges  on  the  lower  end  of  the  first  sacral  vertebra. 
The  axis  of  the  pelvis  does  not  correspond  to  any  regular  mathe- 
matical curve.  It  is  an  irregular  one  obtained  by  the  following 
construction.  A  line  is  drawn  from  the  promontory  to  the  upper 
end  of  the  symphysis,  another  from  the  tip  of  the  coccyx  to  the 
lower  end  of  the  symphysis.  Both  are  prolonged  in  front  of 
the  symphysis  until  they  meet  each  other,  and  from  the  point 
of  intersection  numerous  equidistant  straight  lines  are  drawn 
to  the  median  line  of  the  sacrum  and  the  coccyx.  Finally,  each 
of. these  Unes  between  the  symphysis  and  the  sacrum  and  coccyx 
is  divided  into  two  equal  parts  and  a  line  is  drawn  through  all 
the  mid-points.  This  is  the  axis  of  the  pelvis.  Since  the  sym- 
physis and  the  two  upper  sacral  vertebrae  present  practically 
parallel  surfaces,  the  upper  part  of  the  pelvic  axis  is  nearly 
straight,  while  the  lower  approaches  a  circle  drawn  with  the 
lower  end  of  the  symphysis  as  centre.  The  symphysis  forms 
with  the  true  conjugate  an  angle  of  about  100  degrees. 

§  5.  Differences  between  the  Male  and  the  Female 
Pelvis. — The  female  pelvis  is  lower  and  wider  than  the  male. 
The  bones,  corresponding  to  the  weaker  muscles,  are  lighter 
and  more  delicate  in  contour.  The  iliac  fossa  lies  more  horizon- 
tally. The  distance  between  the  crests  of  the  ilium  is  wider. 
The  sacrum  is  more  curved,  wider,  and  less  projecting.  Both 
the  transverse  and  the  anteroposterior  diameters  are  longer. 
The  pubic  arch  is  wider, — from  95  to  100  degrees,  while  in  man 
it  is  only  from  70  to  75  degrees.  The  lower  edges  of  the  ascend- 
ing ramus  of  the  ischium  and  the  descending  ramus  of  the  pubes 
are  turned  more  outward.  The  pubic  portion  of  the  iliopectineal 
line  is  less  sharp,  and  the  posterior  surface  of  the  ascending 
branch  of  the  pubes,  as  well  as  the  symphysis,  more  convex, 
so  as  to  facilitate  the  entrance  of  the  head  into  the  pelvic  cavity. 
The  obturator  foramen  is  more  oval,  in  man  more  triangular. 
The  tuberosities  of  the  ischium  are  more  widely  separated  from 
each  other.  The  acetabula  look  more  forward.  The  distance 
from  one  trochanter  to  the  other  is  greater,  and  the  thigh-bones 
slant  more  inward  towards  the  knees. 

These  sexual  differences  are  congenital,  but  become  more 
prominent  after  puberty,  the  pelvis  during  childhood  being 
in  both  sexes  nearer  the  male  type. 

§  6.  The  Pelvis  of  the  New-born. — The  pelvis  of  the  new- 
born child  (Fig.  180)  differs  considerably  from  that  of  the  adult 
woman.  It  is  not  only  smaller,  but  also  of  a  different  shape. 
The  five  sacral  vertebra^  arc  separated,  and  the  innominate  bone 
is  composed  of  three  separate  bones  meeting  in  the  acetabu- 
lum. The  promontory  is  less  marked  and  stands  higher  over 
the  rest  of  the  linea  tcrminalis.     The  sacrum  is  straighter.    Its 
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The  change  from  tlie  infantile  to  the  atlult  pehds  is  due  partly 
to  an  innate  dispo.sitiou,  partly  to  the  development  of  the  uterus 
that  lakes  pUiee  at  puberty,  but  chiefly  to  the  weight  of  the  u]i(>er 
part  (jf  tlie  l^ody,  pressure  of  the  inferior  extremities,  tension  of 
the  (pelvic  ligaments,  and  pull  exercised  by  muscular  contraction. 
The  weiglit  of  the  super])osTd  b*>dy  presses  the  sacrum  forward 
ami  downward,  which  will  make  the  promontory  jut  more  into  the 

Fhi.  181. 


FfilTfjt  of  rhaid.    (\Vood*8  Mltfleam,  BeDevae  HneT^itAl.  No,  180,  one-third  Actu&t  Kise.) 

brim  of  the  pelvis  and  bring  it  lower  down.  Tlie  w^eight  falling 
more  on  tlie  median  parts  tlian  oji  the  ahe,  the  lateral  concavity 
becomes  smaller,  at  the  same  time  that,  by  corrd lined  pressure 
from  above  and  resistance  exercised  by  the  sacrosciatic  liga- 
inents,  the  concavity  from  above  downward  increases.  A  similar 
action  is  exercised  by  the  syinpliysis  pubis  and  the  sacro-iliac 
ligaments,  the  result  of  which  is  that  tlie  iliac  |>ortion  of  the 
linea  iliopec tinea  becomes  more  bent,  that  the  transverse  diame- 
ters of  the  pelvis  increase,  and  the  pelvic  brim  a|)proaches  more 
an  elliptical  shape  (Figs,  182,  183). 

In  standing,  walking,  running,  or  making  other  movements 
with  the  lower  extremities,  the  lieails  of  the  fenn>ra  are  pressed 
against  the  acetahula,  and  thus  contrilnite  to  the  curvature  of 
the  linea  terminalis. 

§  7.    Differences     of    the    Pelvis     in    Different     Races.  — 

From  an  finthropological  stand-point  four  different  forms  are 
distinguished;  (1)  the  heart-shaped,  (2)  the  elliptical  w^ith  longest 
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fmnsverse  diameter,  (3)  the  circular,  and  (4)  tlie  elliptical  with 
longest  anteropostErior  dianieter.  The  first  is  the  one  found 
in  wliite  women  and  which  we  have  deserihed  a]>ove.  Indians, 
Javanese,  and  the  Ausirahan  negresses  have  a  more  round  pclviKS, 
That  of  the  African  negrefiw  is  more  like  that  of  the  Caucasian 
race,  while  Hottentots  and  Bushwomen  have  pelves  in  which 
the  anteroposterior  diameters  are  lonf^er  than  the  transverse. 

These  racial  jieculiarities  trften  give  rise  to  hard  lalH*rs  when 
th<*  parents  belong  to  different  races, — for  instance,  in  Green- 
land, when   European  sail- 
ors   have   intercourse   with  ^**'  ^'^'*' 
Eskimo  women. 


Fio*  182. 
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Diapum  of  a  ivciiouoi  the  fichis 
of  Uic  new-bo ro.    (Schrooden) 


Dlngfam  **t  a  nection  ftf  Uu*  ptl  vl^  of  mi  ndult  wnnmn, 
(Schrt>e<k-ir. ) 


Independently  of  these  racial  differences,  we  may  even  sup- 
pose tliat  (diildhirth  in  general  has  undergone  a  change  in  the 
whole  (Mvihzed  world.  In  the  tieginning  woman  hnd  prtihahly 
not  more  difhculty  in  giving  birth  to  her  children  than  animals 
have  in  bringing  forth  their  young  ones,  but  with  increasing 
niental  development  and  hereditary  influences  the  heads  iloubt- 
less  became  larger,  while  the  |ielves  retained  tlieir  old  projiorticms. 
That  heredity  also  jjlays  a  role  in  tlie  shape  of  the  pelvis  is  ))roved 
by  numerous  observations  in  obstetric  practice,  of  cases  in 
which  daughters  present  the  same  pelvic  peculiarities  as  their 
mothers. 

H.   The  Sfffl  PnrLs  iff  the  Parhirient  Canal. 

S  I.  Muscles.  —  The  outlines  of  the  bony  pelvis  become 
niodified  l>y  the  ad<lition  of  muscular  layers  whicli  ftirin  a  patl- 
ding  to  the  hard  bony  surfaces  or  by  their  Inilk  diminish  the 
avadable  space.  I'luis  the  iliac  fossa  is  lined  liy  t!ie  flat  iHacus 
muscle,  wdiich  bhuids  with  the  thick,  fusiform  psoas  magnus 
(Fig.  184).  The  latter  encroaches  on  the  superirn-  strait  in  front 
of  the  sacro-iliac  joint  and  along  the  iliac  portion  of  the  iliopec- 
tineal  line. 

The  pyrijormiH  (Fig.  185)  is  a  fan-shaped  muscle  arising 
from  the  anterior  surface  of  the  sacrum  and  nearly  hlling  the 
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great  sacrosciatic  foraiiicn.    It  foriuH  a  imddiiig  for  the  posterior 
wall  of  the  pelvis.  • 

III  front  the  pelvis  is  lined  by  the  obturator  inlernn,s,  which 
arises  from  tlie  ul^turator  ineniljrane  and  adjoining  bone»  (Fig. 
180)    and    passes  out   through   the  lesser  sacrosciatic   foramen. 
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vered  with  miiscl&s.    darmer  and  ChaJitreuil,  1,  c. )    A,  the  aorta;  B,  the  left 

r  V  ;  C,  Uii"  left  eiU^rnftl  iliHL'  arto ry  ;  />,  tlie  urt^fin  of  the  kft  iiUvmnl  iliuo  wrUTj  ; 

I  Jor  :  h\  Ihc  left  rumlinjii  IJlai'  \  riii ;  6',  lh«  left  fXltriml  iliac  vein  *  IL  Uio  tttUtih- 

vnlul  Uiosn<'ii«MU*tlo  liffttmeiit'*  fm  ihestunini ;  the  durk  itifliiM  hIhivc  Ib  the  oHiriuof  the  vyt\- 

Sb  tutmolv  oil  the  Bucnim ;  /.  |irotiioiitor>  ;  /.  qtuurlmtiia  liimlKinim  miwote;  K,  r**n««  m«giiu« 
|Mi«i»  |iarvuKlle*  in  front  i>f  it);  JL.  iUncitsi  M.  n)*tijrator  extertiiis;  .V,  the  imble  an'h  :  (J,  the 
^|ff%M*hiiTitcr;  A  wxaloii  tlirough  the  muscles  of  I  lie  anterior  alxlomiiuil  wnlL 

The  fHrineal  mnsrles  (Fig.  187)  nearly  close* tlic  outlet  of  the 

k^4vis.     In  the  urogenital  triancrle  there  are  three  pairs  of  small 

JUiuwUvH,    situated    bt'twet^n    the   superficial    |)erineal    fascia    and 

l\hx*   anterior   layer   of   the   deep   perineal   fascia, — ^namely,    the 

i^'kiiHHt^'rrnosus,  or  erector  eUloridw  muscle,  the  bulboi^avernosus, 

$fkiHCi&"  vaginw  muscle ^  and  the  superficial  Iransrersus  perincpi 


The  nmsrlw?  of  the  K-diieum.  {Breinky,>  1.  jflftns  clllnridlp;  %  t*t)rr>ij&  ollt*>rldts;  3*  me«tus 
"ijrfimrhjs ;  i,  lfiHU>n  vf  ihe  tK'hi(K*aViTlic»iiB  muscle  ;  5,  bulb;  (v  lwhi<M.Tav<?mo8iiH  inii^ck* :  7,  vu^itml 
eiitjujiee;  h,  hphuwU^r  vawitUT-,  or  biillxJCBVirnosiis  muscle;  »,  U.vsn  r»Hvit'iiUriis;  10.  Elurthnlin'g 
plaiHl ;  11,  KiijierfnLlal  tmnsveri«vut  ih^HujiI  musi'le:  12,  miii,*;  13.  *tj»bhn't<?r  mu  exU^mu*;  li,  1%, 
leviite^r  md  musoli";  Iti,  <*i>rcyKtHi8  tntiM;U' ;  17,  great  sitcroHciatic  lit^iimulit;  Ik,  cibtunitor  iiUfmit*! 
muRck* ;  1%  glutzeu$  luuxitDUS :  20,  cm  t'oc^ygiiL 

The  tlcep  iimseles  of  the  getutourinary  region  are  small  and 
hardly  of  importaiiee  from  an  obytetric  atand-poiiiL  la  the 
anal  region  we  have  the  internal  .sphincter  aniy  tlie  leralor  ani 
fnuscle,  and  the  eorrygenfi.  Of  these  the  first  is  only  a  thicker 
portion  of  the  eircnlar  layer  of  the  rectum,  situated  inside  of 
the  external  sphincter. 

The  levator  ani  muscle  (Fig.  188),  on  the  contrary,  forms  an 
important  part  of  the  pelvic  floor,  and  is  of  considerable  interest 
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to  the  accoucheur.  It  h  a  horseshoe-shaped  muscular  expansion, 
which  together  with  the  coccygeus  forms  the  pelvic  diaphragm. 
It  is  open  in  front,  ami  forms  a  lioiil^le  loop  behind  the  vapna 
and  the  rectum.  The  levator  ani  and  tlie  coccygeus  touch  each 
other  at  their  eilges,  so  that  one  is  a  continuation  of  tlie  other, 
and  often  they  even  coalesce*  The  levator  ani  arises  from  the 
posterior  surface  of  the  body  of  the  pubic  bone,  from  a  point 

Fio.  1S8. 
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tvftinrmil  mutii'le  •cen  from  below.    ( IHfkin«on/i    TIk'  rut  rrul**  projwtlnjc  tnwuM  arc  thoie 
which  mil  iiiLo  UienttovtiKiiw]  ^einiim. 


near  the  spine  of  tlie  ischium,  and  from  the  tendinous  arch  of  the 
pelvic  fascia  suspended  iietween  the  two  bony  starting-points. 
St»ine  loojis  go  from  side  to  side  between  tlie  vagina  and  the  rec- 
lUHK  but  the  greater  part  goes  liehind  the  intestine,  hugging  the 
concavity  of  its  end-curve  and  supporting  it  from  below  (Fig.  IS^*), 
Some  fibres  are  insertetl  on  the  fourth  vertebra  of  the  coccyx. 
The  cnccyfjeu.s  arises  from  the  sfiine  of  the  iscliium  and  tlic  lesser 
sacroscnatic  ligament*  It  spreads  fan-hke,  ami  is  inserted  over 
the  upper  part  of  the  coccyx  and  the  last  two  sacral  vertebra'. 

Tf>gether  w*ith  the  two  fasciie  that  invest  its  upjier  and  lower 
8urfa(*e— the  rectovesical  antl  the  anal  fascia— the  pelvic  dia- 
phragm forms  a  strong  sheet  on  which  rest   the  uterus  anii  the 

iblatlder.  This  muscle  lifts  the  rectum  upward  during  defecation 
and  draws  the  anus  forward  in  the  direction  of  the  symjihysis. 
During  childbirth  it  pulls  the  vagina  upward  and  pushes  the 

^firtus  fcjrward  so  as  to  make  it  turn  around  the  pubic  arcli.     It 
lay  also  act  as  a  sphincter  of  the  vagina,  and  it  draws  the  apex 
of  the  coccyx  forward. 
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§  2.  The  Fasciae  of  the  Perineum  (Fig.  190).  —  The  uro- 
genital region  of  the  perineum  has  under  the  skin  a  layer  of 
adipose  tissue  interspersed  with  fibrous  tracts.  Under  that  is 
fountl  a  sheet  at  dense  connective  tissue  called  the  superjicial 
prrififttl  fascia.  Under  this  lies  the  deep  penneal  fascia,  or  tri- 
angular hgament,  which  has  two  layers,  a  superficial  and  a  th^ep. 
The  superficial  layer  is  at  the  sides  attached  to  the  ascending 


Fig.  180. 
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side  vii»w  of  th<*  If  vHt.r  niif  miif^  le.    ( Lu?ithk*L)    Tlir  Isrhtiim  huA  bttu  n^mnvtHl,     L.  U-viiior  mAi 

ramus  of  the  ischium  and  the  descending  ramus  of  the  pubes, 
and  in  front  to  the  transverse  ligament  of  the  pelvis.  Behind, 
this  superficial  layer  of  the  deep  fascia  blends  with  the  deep 
layer  of  the  superficial  fascia  and  with  the  deep  layer  of  the 
deep  fascia. 

The  deep  layer  of  tlie  deep  fascia  is  likewise  fastened  to  the 
rami  of  the  pubes  and  the  ischium.  In  front  it  covers  tl^e  anterior 
portion  of  the  levator  ani  muscle.     Behind,  it  is  continued  as  a 
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dense  fascial  sheet  covering  the  remainder  of  the  lower  surface 
of  the  levator  ani  muscle,  and  called  the  anal  fascia. 

The  deep  perineal  faseia,  as  well  as  the  rectovesical  fascia, 
is  perforated  by  the  urethra  ami  the  vapna. 

Where  the  tsuperlieial  perineal  fascia  and  the  two  layers  of 
the  deep  perineal  fascia  Itlend.  at  the  posterior  margin  of  the 
superficial  transversus  perintcn  muscle,  they  are  fortified  by  the 
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'  9*Blvic  nnd  perineal  fiiscUi?.    (DlekliL^ion.)    Bhow.<i  ht>w  iIh'  Irvutor  n\\\  imiiiicte  i»  *>>tRHi^nhi>iief] 
rHeiit*^  ^hL>«>tji  of  Hbfoii*  tiMUf:    l,  ftiiperflciil  |K'riiu'Hl  fii^'la,  suiHTllrlnl  Idirr,  or  £<ubi'UtiiiM>i>u^ 
"1  '»f ;  ly  MijM.Tlk'hd   [KTineaJ   fii^'iu,  dw-p  layer,  i>r  sufieriWJid  pcHiiciil  fiiAcEii  prf'|«t"r;  \ 

r  Uifatnrni,  or  deep  iHTJiiuitl   fuscin.  suptrlM-iiU  lnrVor;  4,   triaiiKuliir  lftfj»iiit»iit,  or  dt-ep 

\^ ;--<Jii,rkH.'p  l»yer;  r>,  recUivt^iral  fiwfn  (>i  \^\n  itf  tin*  |wV\icfuHi'Ut>, 


i^fhioperineal  ligament,  whitdi  forms  the  l)ouiidary-line  between 
the  uro^rhital  anti  tlic  anal  rcgictjjs. 

By  all  these  ligaments  the  pelvic  hones  are  stronj^ly  bound 
together,  and  the  soft  i>arts  prevented  from  ton  lar^e  excursions, 
i^o  as  to  form  a  solid  canal  for  the  passage  of  the  ftrtus. 

The  inside  of  the  |>elvis  is  covt^red  by  the  j)elvie  fascia,  and 

innermost  tfie  perittmeum.     The  spaces  between  the  organs  aiv 

filled  with  loose  connective  and  ailipose  tissue,  and  since   the 

^uterus  itself,  towanls  the  end  of  ]>regnancy  and  during  labor, 

lescends  into  the  pelvic  cavity,  its  walls  also  diminish  the  lumen 

of  the  pelvic  canaL 

Besides  tlie  soft  parts  liriing  the  pf*lvis,  the  parturient  canal 
id  composed  of  the  uterus,  the  vagina,  and  the  vulva. 
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palmatfiB  and  the  labia  minora;  but  the  perineum  becomes 
enormously  distended,  so  that  its  median  line,  which  in  the 
unimpregnated  state  measures  only  |  of  an  inch,  when  distended 
by  the  head  may  be  5  or  6  inches  long.  By  this  elongation  the 
soft  parts  of  the  genital  canal  form  a  continuation  of  the  pelvic 
cavity,  and  the  vulva  turns  more  forward  (Fig.  195). 

The  points  of  the  canal  that  before  labor  are  narrowest  under- 
go, of  course,  greater  tension  and  are  most  liable  to  tear, — namely, 
the  external  os,  the  entrance  to  the  vagina,  and,  in  a  lesser 
degree,  the  rima  pudendi  formed  behind  by  the  thin  frajnulum. 


CHAPTER    IIL 

THE   FETAL   HEAD. 

After  having  studied  the  canal  through  which  the  foetus  is 
expelle'd,  we  shall  turn  our  attention  to  the  object  that  is  to  be 
expelled,  and  particularly  the  head  of  the  foetus  as  the  least 
yielding  part. 

The  head,  as  a  whole,  is  a  spheroid  body  (Figs.  196-199). 
The  face  is  small  and  triangular.  The  skull  is  composed  of  a 
number  of  bones  which  are  united  by  fibrous  or  cartilaginous 
tissue.  There  are  two  frontal  bones  and  two  parietal  bones.  The 
occipital  bone  consists  of  four  pieces,  —  a  basilar  portion,  two 
condylar  portions,  and  an  upper,  tabular,  portion,  which  shows 
fissures  between  the  four  parts  of  which  it  was  composed  at 
an  earlier  period  of  development.  The  temporal  bone  consists 
of  three  pieces, — the  squamozygomntiCj  the  tympanic,  and  the 
petromastoid.  The  great  wings  of  the  sphenoid  bone  are  still 
separated  from  the  body  of  that  bone. 

The  lines  in  which  the  bones  touch  one  another  are  called 
sutures.  Between  the  two  frontal  bones  runs  the  frontal  suture 
(Fig.  196);  between  the  frontal  bones  and  the  parietal  bones 
lies  the  coronal  suture  (Fig.  197);  between  the  two  parietal 
bones  is  the  sagittal  suture  (Fig.  198);  between  the  parietal  and 
the  occipital  bone  is  the  lambdoidal  suture  (Fig.  199);  and  be- 
tween the  temporal  and  the  parietal  bone  the  squamous  suture 
(Fig.  197). 

On  the  top  of  the  head,  between  the  frontal  and  the  parietal 
bones,  is  found  a  large  opening — the  large  or  anterior  fontanelle — 
covered  only  by  a  fibrous  membrane  and  continuous  with  the 
four  sutures  separating  those  bones.  The  distance  across  the 
membrane  from  bone  to  bone  is  1}  inches,  but  the  anterior 
triangle  is  much  larger  than  the  posterior,  so  that  the  anterior 
angle  becomes   smaller  and   enters  deeper  between   the  frontal 


THE    FETAL    HEAD. 


159 


Sofi^s  than  does  the  posttjritir  angle  between  the  parietal 
bones 

The  point  where  tlie  parietal  bones  meet  the  occipital  is  called 
the  i^mall,  or  posterior,  fotiiandle.  but  here  is  no  openingp  only  a 
blending  of  the  i^agittal  and  the  latnbdoidal  sntures. 

At  the  lower  posterior  angk*  of  tlie  parietal  l>one,  at  the 
junction  of  the  larnbdotdal  and  sipmmons  sutures,  and  at  the 
lower  anterior  angle,  where  the  coronal  suture  strikes  the  squa- 
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FcUJ  he«l,  from  view,    Ai^Hi»i  Mze.    A-A  \  bftctupoml  dlmiiieter. 

mou8»  are  lateral  fontanelles  which  have  been  distinguished  as 
londcuH  GaHseri.  The  anterior  lateral  fontanelle  cannot  be 
felt  during  labor,  but  the  three  others  are  of  great  diagnostic 
vhIuc,  as  will  be  seen  later.  The  large  fontanelle  is  easily  dis- 
tinguished by  its  size  and  sliape  and  its  connection  with  four 
sutures.  The  posterior  is  the  most  fref4uently  felt  in  normal 
labor  and  i«  recognized  by  the  junction  of  three  sutures,  one  of 
which  leads  to  the  upper  end  of  the  occipital  l>one»  which  is 
characterized  by  its  even,  smooth,  hard,  convex  surface,  while 
at  the  posterior  lateral  fontanelle,  which  is  felt  only  in  the  rare 
ear  presentations,  and  where  there  also  are  tfiree  sutures,  we  feel 
the  irregular,  rough  surface  of  the  mastoid  portion  of  the  temporal 


\ 


rnous  part  of  the  occipital,  forminf^  a  complete  hinge,  which  con- 
tributes  niuch  to  the  nioljihty  of  the  cTHiiial  bones. 

The  sutures  and  lontanelles  are  not  only  necessary  fur  the 
adaptation  nf  the  head  to  the  parturient  (*anab  i>ut  also  of  ^vvni 
importance  in  allowinf^  a  healthy  deveUipnient  of  the  child's 
brain  after  birth.     The  large  fontanelle  seems  even  to  grow  in 
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size  during  the  first  9  months  of  the  child's  hfe.  Then  it  remains 
stationary  from  the  9th  to  the  12th  month.  After  that  it  de- 
creases slowly  and  is  linally  tdosed  by  the  19th  or  2f)th  month/ 

Dimensions  of  the  Fetal  Head.  — In  order  to  understand 
the  meclianism  of  lalior,  it  is  necessary  to  know  the  proportions 
between  the  dimensions  of  the  fetal  head  and  those  of  the  pelvis 
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studied  above.  For  this  purpose  certain  distances  between 
opposite  points,  so-called  diameters,  and  the  circumference  of 
the  head  in  certain  places  are  measured. 

A,    Median  Diametkrs. — 

K  The  occipitomental  (iiameter  (Fi^.  197,  A~B)  is  the  distance 
between  the  posterior  fontanelle  and  the  middle  of  the  chin, 
and  is  5}  inches  (tltirteen  and  a  half  centimetres). 


Ihonuifl  Monpui  Hotoh,  Pediatncs^  Philacictphm,  1896,  p.  64. 
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2.  The  occipitofrontal  diameter  (Fig.  197,  A-C)  extends  from 
the  posterior  fontanelle  to  the  frontal  suture  at  the  glabella,  and 
measures  4}  inches  (eleven  and  three-fourths  centimetres). 

3.  The  suboccipitobregmatic  diameter  is  taken  from  the  bound- 
ary-line between  the  occiput  and  the  nape  of  the  neck  to  the 
centre  of  the  large  fontanelle, — that  is,   the  point  where  the 

Fig.  199. 


Fetal  head,  from  behind.    Actual  size.    A-A  \  blparietal  diameter. 

sagittal,  frontal,  and  coronal  sutures  would  intersect  one  an- 
other,— and  measures  3f  inches  (nine  and  one-half  centimetres). 

4.  The  trachelobregmaiic  diameter,  from  the  junction  of  the 
chin  and  neck  to  the  centre  of  the  large  fontanelle,  is  also  3 J 
inches  (nine  and  one-half  centimetres). 

5.  The  froniomental  (Fig.  197,  D-B),  from  the  highest  point  of 
the  forehead  to  the  point  of  the  chin,  measures  3}  inches  (eight 
centimetres). 

6.  The  perpendicular  line  from  the  posterior  end  of  the  large 
fontanelle  to  the  base  of  the  skull  at  the  anterior  margin  of  the 
foramen  measures  3J  inches  (nine  and  one-half  centimetres) 
and  marks  the  height  of  the  head. 

B.       The    TRANSVERSE    DIAMETERS    arC^- 

1.  The  biparietal  (Figs.  198,  A'A\  and  199,  A-A'),  from  one  pa- 
rietal eminence  to  the  other,  measures  3^  inches  (nine  centimetres). 

2.  The  bitemporal  (Figs.  196,  A-A\  and  198,  B-B')  is  .the 
longest  distance  from  side  to  side  on  the  coronal  suture,  and 
measures  3  inches  (eight  centimetres). 
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The  longest  diameter,  or  maximum  diameter /is  not  always  the 
occipitomental;  the  posterior  point  lies  mostly  in  the  sagittal 
suture  a  little  above  the  point  of  the  occiput,  and  sometimes 
below  it  on  the  tabular  portion  of  the  occipital  bone. 

All  these. measurements  are  subject  to  considerable  individual 
variations.  The  figures  given  in  centimetres  represent  the 
averages  found  by  Schroedcr.  As  a  rule,  the  male  foetus  has  a 
larger  head  than  the  female. 

The  occipitomental  circumference  is  14  inches,  the  occipito- 
frontal 12 J,  and  the  suboccipitobregmatic  11. 

The  distance  from  one  shoulder  to  the  other — the  bisa^omial 
diameter — measures  4f  inches  (twelve  centimetres),  but  it  is 
easily  reduced  to  3 J  inches  (nine  and  one-half  centimetres). 
The  next  diameter  in  length  of  the  fetal  body  is  the  bisUia^y 
which  extends  from  the  crest  of  the  ilium  on  one  side  to  that 
on  the  other.     It  measures  only  3  inches  (eight  centimetres). 

The  articulation  between  the  condyloid  portions  of  the  occipital 
bone  and  the  atlas,  combined  with  the  great  mobility  of  the 
cervical  portion  of  the  vertebral  column,  allows  very  free  move- 
ments in  an  anteroposterior  direction,  so  that  the  chin  may  be 
pressed  against  the  sternum  or  the  occiput  against  the  back, 
and  thereby  the  longest  diameter  of  the  head,  both  in  flexion 
and  extreme  extension,  be  brought  to  pass  along  the  axis  of  the 
pelvis.  On  the  other  hand  the  construction  of  the  joint  permits 
only  a  limited  lateral  excursion  and  rotation. 

On  account  of  the  great  mobility  of  the  bones,  the  configura- 
tion of  the  head  can  change  considerably  in  passing  through 
the  pelvic  cavity.  Its  size  may  also  be  diminished,  the  cere- 
brospinal fluid  escaping  from  the  head  to  the  spinal  canal  and 
the  blood  being  pressed  into  the  body. 

Having  represented  the  actual  dimensions  of  the  skull  in  the 
four  preceding  illustrations  (^Figs.  196-199),  the  author  has  in  this 
place  added  a  figure  (Fig.  200)  representing  the  actual  size  of  the 
true  pelvis.  By  comparing  it  with  the  former,  the  reader  is  en- 
abled to  form  a  clear  idea  of  the  mechanical  problem  of  childbirth. 


CHAPTER   IV. 

CHIKK    FEATUIUCS    OF    ruILDBIRTH. 

The  beginner  will,  I  think,  <rot  a  clojirer  idea  of  the  way  in 
which  a  child  is  born  if,  boforo  oiitorinti  into  any  details  and 
explanations,  I  describe  the  chiof  features  of  labor. 

First  there  is  a  prervrsori/  .<t(i(je,  oxtondin^overabout  two  weeks, 
during  which  the  uterus  sinks  dc^eper  down  into  the  pelvis. 
Consequently  the  upper  part  of  the  abdomen  becomes  less  promi- 
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nent,  an  inclined  plane  takes  the  place  of  the  uppermost  bulging 
out,  and  the  patient  breathes  more  freely  and  feels  relieved  of 
an  uncomfortable  pressure  in  the  upper  part  of  the  abdomen. 
But  what  she  gains  above  she  is  apt  to  lose  below.  The  pressure 
of  the  head  against  the  brim  or  the  walls  of  the. pelvis  inter- 
feres with  the  free  circulation  of  blood  in' the  lower  extremities 
and  the  pelvis,  in  consequence  of  which  the  veins  of  the  lower 
extremities,  the  vulva,  and  the  rectum  swell  and  become  varicose. 
Serum  is  pressed  out  through  the  walls  of  the  veins,  causing 
increased  a^dema  and  a  corresponding  feeling  of  unwieldiness 
and  impeded  facility  of  movement.  Many  women  suffer  a  good 
deal  from  backache  or  pains  shooting  down  the  thighs,  phe- 
nomena which  doubtless  are  due  to  pressure  on  the  nerve-trunks 
which  take  their  course  through  the  pelvis.  Finally  labor  sets 
in.  The  pain  in  the  back  becomes  stronger  and  shoots  forward 
around  the  abdomen  to  the  symphysis.  It  comes  with  intervals 
of  about  ten  minutes  and  lasts  about  one  minute.  The  woman 
becomes  restless  and  wants  a  pressure  on  her  lumbar  region,  be 
it  by  leaning  herself  against  a  fixed  object  or  by  having  another 
woman  apply  her  hand  to  her  back.  During  the  pain  the  uterus 
may  be  seen  or  felt  to  be  harder  and  to  rise  up  against  the  anterior 
abdominal  wall.  The  intervals  between  pains  become  shorter 
and  the  pain  more  severe.  Toward  the  end  there  is  only  one 
minute  or  half  a  minute  between  the  contractions.  Often  the 
woman  vomits.  As  a  rule,  she  feels  hot  and  wants  fresh  air, 
but  off  and  on  she  may  shiver  and  have  a  sensation  of  cold. 
There  is  a  mucous  discharge  from  her  genitals,  which  later  is 
mixed  with  blood.  After  a  period  often  extending  over  many 
hours,  there  is  a  sudden  evacuation  of  a  watery  fluid.  The  pain 
becomes  more  severe  and  makes  the  woman  groan  or  cry  out. 
Instinctively  she  bends  forward  and  contracts  her  abdominal 
muscles  as  in  the  act  of  defecation,  and,  as  a  rule,  an  evacuation 
actually  takes  place  from  the  distended  anus.  She  feels  the 
need  of  taking  hold  with  her  hands  of  some  support  that  will 
help  her  in  steadying  her  body  and  making  her  efforts  more 
effective;  and  for  the  same  purpose  she  presses  her  feet  against 
some  immovable  object.  She  fills  her  lungs,  holds  her  breath, 
and  presses  downward  and  backward  with  all  her  might,  while 
her  face  is  flushed  and  often  bathed  in  perspiration.  The  peri- 
neum becomes  very  much  elongated.  The  rima  pudendi  begins 
to  gape.  The  head  appears  in  it  during  a  pain,  but  recedes 
during  the  following  interval,  thus  going  to  and  fro  many  times, 
until,  finally,  under  the  most  severe  pain,  it  is  pushed  out  and 
rises  in  front  of  the  vulva,  the  chin  riding  over  the  fourchette. 
Now  there  is  a  short  pause  in  which  the  bystander  may  notice 
that  the  head  rotates,  so  that  the  occiput,  instead  of  pointing 
upward,  turns  to  one  side.  Next  the  shoulders  appear  in  the 
rima  pudendi,  in  the  anteroposterior  line,  and  the  whole  body 
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of  the  child  is  pushed  out  from  that  of  the  mother,  with  which  it 
remains  connected  only  by  the  umbilical  cord.  The  body  of 
the  child  is  followed  by  a  gush  of  liquor  amnii  and  blood. 

With  the  expulsion  of  the  child  all  pain  ceases  for  the  time 
being,  shortly  to  be  followed  by  a  new  attack,  but  of  a  type 
infinitely  less  severe  than  that  which  accompanied  the  birth 
of  the  child.  If  he  would  see  the  end  of  the  drama  of  the  birth 
of  a  human  being,  the  bystander  might  have  to  wait  for  hours, 
or  perhaps  till  the  following  day,  when  the  placenta  is  expelled, 
followed  by  the  membranes.  As  a  rule,  art,  therefore,  steps  in 
and  ends  the  process  in  a  way  to  be  described  hereafter. 


CHAPTER   V. 

THE    EXPELLANT    FORCES. 

We  shall  now  let  the  light  of  science  in  on  this  scene  and 
begin  by  a  consideration  of  the  expellant  forces  at  work  during 
labor.  They  are  five-fold:  (1)  the  contraction  of  the  body  of 
the  uterus  and  the  uterine  ligaments,  (2)  the  contraction  of  the 
diaphragm  and  the  abdominal  muscles,  (3)  the  contraction  of 
the  pelvic  and  perineal  muscles,  (4)  the  elasticity  of  the  pelvic 
floor,  and  (5)  gravity.  But  muscles,  again,  are  made  to  contract 
under  the  impulse  of  the  nervous  system,  and  it  is,  therefore, 
proper  to  ascertain  the  nature  and  seat  of  this  influence. 

§  I.  Innervation  of  the  Uterus. — Both    systems — the   cere- 
brospinal    and    the     sympathetic — are     concerned     in     labor. 
It  is  mostly  an  involuntary  act,  but  it  is  partially  under  the 
control  of  the  will,  either  in  furthering  or  in  restraining  it.     Ana- 
tomically nerve-fibres  can  be  followed  from  the  uterus  up  to  the 
ganglia  of  the  solar  and  coeliac  plexuses,  through  the  pelvic, 
hypogastric,  and  aortic  plexuses.     On  the  other  hand,  physio- 
logical experiments  on  animals  have  shown  the  presence  of  a 
centre  for  uterine  contractions  in   the   medulla,   but  that  the 
connection  with  this  centre  is  not  indispensable  is  proved  by 
the  fact  that  bitches  in  which  the  spinal  cord  had  been  cut  and 
women  in  whom  the  conduction  had  been  interrupted  by  at 
dental  injuries  have  been  observed  to  have  normal  labors.    V 
is  necessary  is  the  uninterrupted  connection  between  the  u1 
and  the  lumbar  enlargement  of  the  spinal  cord  through  i 
pathetic  ganglia  situated  between  the  second  and  third  lui 
vertebra*. 

In  examining  the  cause  of  labor  we  have  seen  that  the  p 
nature  of  the  stimulus  that  irritates  the  nervous  system 
to  bring  on  labor  is  not  known,  and  that  probably  several 
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operate  in  connection  with  one  another.  The  enormous  develop- 
ment of  the  cervical  ganglion  during  pregnancy  makes  it  likely 
that  it  plays  a  chief  role  in  this  respect.  Whatever  may  be  the 
nature  of  the  irritant,  and  wherever  the  irritation  takes  place, 
the  impulse  given  is  transmitted  to  the  lumbar  part  of  the  spinal 
marrow,  where  it  instigates  a  motory  impulse  which  through 
other  fibres  goes  back  to  the  uterus  and  causes  its  muscle-bundles 
to  contract. 

§  2.  Labor-Pains. — Labor  is  the  only  physiological  function 
which  normally  is  accompanied  by  pain,  and  that  pain  often  of 
the  most  severe  kind.  This  feature  of  labor  has  impressed  itself 
so  deeply  on  the  human  mind  that  it  has  dominated  other  ob- 
servations, which,  again,  has  led  to  the  unfortunate  confusion 
of  two  intrinsically  different  phenomena — uterine  contractions 
and  painful  sensations.  The  poor  sufferer  is  much  surprised 
to  hear  her  medical  attendant  and  devoted  friends  express  the 
wish  that  she  may  have  '^good  pains,"  the  unsophisticated 
mind  finding  it  difficult  to  combine  the  epithet  '^good'*  with  a 
condition  so  hateful  as  pain,  which  it  is  accustomed  to  look  upon 
as  an  unmitigated  evil.  I'terine  contraction  is  a  necessary 
requisite  for  the  expulsion  of  the  fa^tus,  and  in  most  women  this 
function  is  accompanied  by  more  or  less  severe  pain.  In  this 
respect  there  obtains,  however,  the  greatest  individual  differences, 
some  women  suffering  the  tortures  of  the  rack,  while  others 
have  hardly  any  real  pain,  the  chief  difference  being  caused  by 
the  relative  size  of  the  parturient  canal  and  the  foetus,  especially 
the  head.  Paraplegic  women,  in  whom  the  conduction  to  the 
seat  of  perception  in  the  brain  is  interrupted,  do  not  feel  any 
pain;  and  the  same  is  the  case  with  deeply  anaesthetized  women. 
Most  women  left  to  themselves  experience  quite  considerable 
pain,  which  increases  in  strength  as  labor  progresses,  and  comes 
on  with  shorter  and  shorter  intervals.  In  this  respect  the  ter- 
minology of  the  accoucheurs  of  former  days  is  of  interest.  They 
divided  labor-pains  into  prcpsagientes  (foreboding),  prceparantes 
(preparing, — 1.(?.,  dilating  the  os),  propellentes  (propellant, — i.e., 
pushing  the  foetus  through  the  parturient  canal),  and  conquas- 
santes  (shaking, — i.e.,  which  make  the  parturient  woman  tremble 
all  over  her  body).  The  moment  the  child  is  born  all  pain  ceases 
for  a  while,  and  the  patient  feels  an  inexpressible  relief  and  in 
most  cases  no  less  delight  when  she  hears  the  baby  cry.  Physical 
pain  is  at  an  end,  the  woman  is  proud  of  having  accomplished 
the  final  act  of  her  destination,  and  maternal  love  gives  her  a 
new  interest  in  life.  The  pain  is  greatest  while  the  head  passes 
the  vulva,  and  according  to  some  authors,  especially  neurol- 
ogists, it  may  even  cause  unconsciousness  or  momentary  in- 
sanity, but  such  cases  never  have  been  reported  from  lying-in 
hospitals. 
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The  origin  of  the  pain  may  be  sought  in  compression  of  the 
nerve  ends  embedded  in  the  contracting  muscle,  in  pressure 
on  nerve-trunks  being  squeezed  between  the  bones  of  the  head 
and  those  of  the  pelvis,  and  in  expansion  of  the  lower  uterine 
segment,  the  cervix,  the  vagina,  and  the  \nilva,  which  all  have 
to  be  stretched  enormously  in  order  to  allow  the  foetus  to  pass. 

The  pain  is.  as  a  rule,  first  felt  in  the  lumbar  region,  from 
where  it  later  encircles  the  abdomen  along  the  crest  of  the  ilium 
and  the  groins  down  to  the  symphysis  and  external  genitals, 
follo\i'ing  the  course  of  the  lumbar  nerves.  Sometimes  the  pain 
also  shoots  down  the  anterior  or  posterior  surface  of  the  leg, 
in  the  track  of  the  crural  or  the  sciatic  nerve,  and  causes  cramps 
in  the  calves. 

If  the  question  is  asked  why  woman  should  suffer  so  much 
in  giving  birth  to  her  child,  the  wTiter  is  inclined  to  find  the 
answer  in  the  above-mentioned  disturbed  equilibrium  Ix^tween 
the  size  of  the  head  and  that  of  the  pelvis,  due  to  the  intellectual 
evolution  of  mankind,  which  has  brought  about  an  increased 
development  of  the  brain  without  a  corresponding  increase  in 
the  size  of  the  pehHs.  Another  explanation  has  been  offered 
to  the  effect  that  the  pain  is  present  in  the  interest  of  the  child, 
as  it  forces  the  mother  to  make  deep  inspirations  and  thus  furthers 
the  oxygenation  of  both  the  maternal  and  indirectly  the  fetal 
blood,  which  becomes  venous  by  the  obstruction  to  free  circula- 
tion caused  by  the  compression  the  fcjetus  suffers  during  labor. 

The  pain  which  accompanies  the  loosening  and  expulsion 
of  the  placenta  is  situated  only  in  the  uterus  itself,  and  is  com- 
paratively insignificant  and  of  short  duration,  the  parturient 
canal  by  this  time  no  longer  offering  any  resistance  to  so  small 
and  soft  a  body  as  the  after-birth. 

In  animals  with  a  bicornute  uterus  the  contraction  can  be 
seen  to  be  distinctly  peristaltic.  Ix^ginning  at  the  outer  end  of 
the  horns.  In  the  human  female  such  a  disposition  may  f>erhaps 
be  present,  but  cannot  l>e  directly  observed.  What  we  do  see 
and  feel  is  that  the  contraction  comes  on  gradually,  reaches  an 
acme,  where  it  lingers  for  a  moment,  and  then  again  gradually 
relaxes.  Tracings  with  the  sphygniograph  show  that  the  relax- 
ation forms  a  longer  and  more  slanting  line  than  the  contraction. 
This  contraction  is  entirely  inde|>en«ient  of  will-power  and  is 
repeated  periodically,  at  first  with  intervals  of  alxjut  10  minutes 
and  towards  the  end  of  only  1  or  even  ^  minutes  «iuration.  the 
whole  contraction,  acme,  and  relaxation  toj^etlier  la-tin::  atMiul 
a  minute.  When  the  head  is  horn,  the  fontraeti«»ri-  -v-;*  i«»r  a 
short  time,  and  after  the  expul.-ion  <»f  the  wh**!*-  f  i-^ -J-  there 
is  a  longer  interval.  Aiu-r  the  loo^f-i/uai  and  ^^xi.il-i":.  •»:'  the 
placenta  from  the  uteru-.  i-ainful  wu-ruic  (.•ni:^.rtxc'l":,  r-a-e-. 

The  contractions  are  -^r'^'i*'^  f-n^'W^rii  t'»  nuiiJ'  t:.*^^^'  a*-'-' •:••':. ♦'■;r*s 
hand,  if  during  one  of  the::,  i^   i-  in  thr-  irit^ri'r    •:*  •*:.-    r^rus. 
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and  to  form  a  deep  indentation  on  the  parietal  bone  of  the  child's 
head  if  it  meets  with  unusual  resistance  at  the  promontory. 
By  introducing  a  rubber  bag  into  the  uterus  and  connecting  it 
with  a  manometer,  it  has  been  found  that  the  pressure  in  ordinary 
cases  corresponds  to  a  column  of  eighty  millimetres  of  quick- 
silver, which  is  equal  to  a  pressure  of  seventeen  pounds;  but  if 
there  is  an  unusual  resistance,  the  force  may  amount  to  two 
hundred  and  fifty  millimetres  oJF  quicksilver,  or  fifty-five  pounds, 
the  force  exercised  by  the  uterus  and  that  by  the  abdominal 
pressure  being  about  equal. 

We  have  seen  above  that  at  the  beginning  of  labor  the  uterus 
is  divided  into  a  much  larger  upper  portion  which  contracts, 
the  walls  becoming  hard  and  thick,  and  a  much  smaller  lower 
part,  the  so-called  lower  uterine  segment,  which  becomes  ex- 
panded and  thinner,  and  together  with  the  cervix,  the  vagina, 
and  the  vulva  forms  the  canal  through  which  the  fa^tus  is  ex- 
pelled (Figs.  191,  192). 

When  labor-pains  begin,  the  uterus  becomes  longer  and 
narrower,  and  during  each  pain  it  is  seen  how  the  fundus  rises 
against  the  anterior  abdominal  wall,  a  phenomenon  doubtless  due 
chiefly  to  the  contraction  of  the  muscular  elements  of  the  round 
ligaments,  which  increase  so  much  in  size  during  pregnancy, 
and  the  contraction  of  which  presses  the  lower  part  of  the  uterus 
against  the  pelvic  brim  in  the  direction  of  its  axis.  The  broad 
ligaments  are  of  minor  importance,  but  contribute  to  the  mainte- 
nance of  the  uterus  near  the  median  line  of  the  body. 

Uterine  contractions,  like  those  of  the  bladder  and  intestine, 
are  combined  with  a  displacement  of  the  muscle  bundles,  so- 
called  retraction,  by  which  the  expanded  wall  becomes  thicker, 
fibres  which  before  were  about  parallel  being  curved  and  rolled 
together. 

Next  to  the  uterine  contractions  in  importance  as  an  expellant 
force  is  abdominal  pressure,  which  is  chiefly  exercised  by  the 
contraction  of  the  diaphragm,  the  rectus,  pyramidalis,  obliquus 
externus,  obliquus  internus,  transversalis,  psoas,  and  iliacus 
muscles,  but  implicates  more  or  less  every  muscle  of  the  body, 
as  the  laryngeal  muscles  in  closing  the  glottis,  those  of  the  upper 
extremities  in  seizing  fixed  objects,  those  of  the  lower  extremities 
in  pressing  the  feet  against  some  suitable  support,  and  even  those 
of  the  back  as  antagonists  to  the  abdominal  muscles.  Of  the 
above-named  nmscles  the  diaphragm  is  the  only  one  which  is 
innervated  by  the  sympathetic;  all  the  others  get  their  nerve 
supply  from  the  cerebrospinal  system,  and  are  consequently 
under  control  of  the  will;  but  that  does  not  prevent  involun- 
tary reflexes  from  taking  place  in  them.  And  that  is  just  what 
we  find  in  labor.  Abdominal  pressure  is  brought  on  by  reflex 
action  when  the  ovum  is  ruptured  and  the  expulsion  of  the 
foetus  begins,  but  the  parturient  woman  has  the  power  at  will 
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to  increase  or  restrain  this  pressure,  and  thereby  indirectly  even 
to  make  the  uterine  contractions  stronger  or  weaker.  This  goes 
so  far  that  she,  within  certain  limits,  can  postpone  the  actual 
birth  of  the  child, — for  instance,  till  the  arrival  of  persons  whom 
she  wishes  to  be  present  at  her  delivery,  or  on  whose  assistance 
during  the  act  she  counts.  Emotions  have  also  the  power  of 
accelerating  or  retarding  labor.  While  it  progresses  favorably 
in  the  presence  of  trusted  friends,  it  may  become  arrested  by 
the  entrance  of  an  unsympathetic  individual. 

The  strong  levator  ani  muscle,  hugging  the  curvature  of  the 
rectum  from  behind  (Fig.  189)  and  even  sending  some  loops 
into  the  septum  between  the  rectum  and  the  vagina,  has  the 
power  of  directing  the  foetus  forward  towards  the  opening  of 
the  parturient  canal;  aiyl  of  no  less  importance  is  the  elastic 

Fig.  201. 


Fig.  202. 


Fifi.  203. 


I>iagmm  of  the  dilatation  of  the  cervix  in  a  pluripara.    (Schroeder.)    o.i.,  internal  os ;  o.c,  ex- 
ternal os;  <\R.,  contraction  ring.    In  primiparce  dilatation  begins  during  pregnancy. 


resistance  offered  to  the  progress  of  the  fcetus  in  the  direction 
of  the  expellant  force  exercised  by  the  uterine  contractions 
and  the  abdominal  pressure.  The  pelvic  floor,  with  its  muscles 
and  fascise,  becomes  highly  distended,  and  the  state  of  tension 
in  which  these  parts  are  becomes  itself  a  force  which  propels 
the  foetus  in  the  opposite  direction.  The  small  perineal  muscles 
are  too  weak  and  too  overdistended  to  have  much  influence  on 
labor. 

Gravity  is  of  minor  importance  except  when  the  woman  is 
standing  up  or  takes  a  crouching  position  during  labor.  If  she 
lies  on  her  side  the  fundus  tips  over  so  as  to  bo  below  tlio  exit 
of  the  parturient  canal,  and  then  the  weight  of  the  fcrtus,  of 
course,  works  in  opposition  to  the  expellant  forces,  a  condition 
which  the  accoucheur,  as  we  later  shall  see,  may  turn  to  profit. 
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§  3.  Stages   of   Labor.  —  For   eonvemence    labor  is  divided  ^ 
into  three  .stages, — the  (nxniiiig  of  the  uterus,  the  expulsion  of 
the  child,  and  the  expulsion  of  the  ovum. 

Tnt:  First  Stacik,  oh  the  8tagk  of  Dilatatuix. — The  efifeet 
of  the  contraction  of  the  greater  ])art  of  the  hollow  muscle  formed 
by   the   uterus  differs  somewhat  in   priniiparip  and   phjripane. 

Fig.  204, 
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In  the  former  the  lower  uterine  segment  and  the  upper  jiart  of 
the  cervix  had  become  expandetl  towards  the  enti  of  pregnane}', 
and  need,  therefore,  not  lie  so  after  the  commencement  of  labor. 
The  forces  which  are  at  work  to  produce  this  conditirm  are  by 
French  obstetricians  aptly  distinguished  as  "trarail  insenmble** 
(Fig,  163).  In  pluriparic  this  work  is  accomplished  by  the  labor- 
pains,  of  whicli  the  patient  is  conscious  (Figs.  201,  202,  203). 
In  both  classes  dilatation  continues  from  above  downward  till 
the  cervix  is   all  taken  up   in  the  cavity  of  the  body,  which  is 
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The  contraction  ring,  on  the  contrary,  moves  upward,  so  that 
the  expelling  part  of  the  uterus  becomes  shorter,  while  the  pas- 
sive part  becomes  longer  and  wider.  The  contraction  pressing 
on  the  ovum  and  all  its  contents,  a  part  of  the  liquor  amnii  is 
pressed  beyond  the  head,  accunmlating  between  it  and  tlie 
lower  pole  of  the  ovum  (Fig.  205).  During  a  contraction  this 
bag  becomes  tense,  and  during  relaxation  it  hangs  down  in  a 
limp  condition. 

If  the  head  is  tightly  surrounded  by  the  uterus,  as  usual  in 
primipara\  these  ** first  waters''  may  be  absent,  and  the  mem- 
branes are  then  in  close  contact  with  the  skull.  When  there 
is  such  a  bag  of  waters  in  front  of  the  head,  it  is  an  advantage, 
since  during  the  uterine  contractions  it  becomes  tense  and  serves 
as  a  softer  dilator  for  the  cervix  and  os  than  do  the  hard  bones 
of  the  skull. 

When  the  os  is  fully  dilated,  'Uhe  waters  break/' — that  is, 
the  ovum  is  ruptured,  and  that  part  of  the  liquor  amnii  that 
was  situated  between  the  lower  end  of  the  ovum  and  the  head 
escaj>es.  mostly  mixed  with  a  little  blood.  But  generally  this 
rupture  occurs  while  there  is  still  left  a  finger-breadth  of  cervix, 
especially  in  front,  and  when  the  os  is  only  3  inches  in  diameter. 
In  other  cases  the  ''bag  of  waters"  remains  unruptured  during 
a  large  part  of  the  second  stage,  the  stage  of  expulsion  (Fig.  205). 
and  the  whole  unruptured  ovum  may  be  expelled  with  the  child 
in  it.  In  other  cases,  again,  that  portion  of  the  ovum  which 
surrounds  the  head  of  the  foetus  is  torn  off  and  encompasses  it 
when  the  child  is  born.  This  piece  of  membrane  is  called  a  caw/, 
and  was  supposed  to  betoken  great  prosperity  for  the  person 
born  with  it  and  to  be  an  infallible  preservative  against  drown- 
ing, as  well  as  to  impart  the  gift  of  eloquence.  During  the  eigh- 
teenth century  seamen  often  gave  from  fifty  to  one  hundred 
and  fifty  dollars  for  a  caul  (Century  Dictionary). 

Sometimes  there  is  a  discharge  of  a  watery  fluid  from  the 
uterus,  and  still  a  bag  forms.  This  may  be  due  to  an  accumulation 
of  a  serous  fluid  between  the  uterus  and  the  ovum — ''external 
waters/'  or  oftener  to  the  occurrence  of  the  rupture  not  at  the 
lower  pole  of  the  ovum,  but  at  a  higher  level. 

When  the  internal  os  begins  to  dilate,  the  ovum  must  separate 
from  the  uterine  wall,  and  when  the  external  os  becomes  stretched, 
suuill  tears  take  place  in  its  edge,  both  of  which  occurrences 
give  rise  to  a  little  bleeding,  and  explain  the  bloody  character 
of  the  discharge  during  the  stage  of  dilatation. 

In  })riiniparip  the  os  becomes  so  distended  that  it  is  felt  as  a 
tense  sharp  edge,  while  in  pluripara*  the  rim  remains  thicker. 
If  the  ovum  is  ruptured  prematurely,  the  external  os  may  again 
ei>llapse  and  hecoine  smaller  than  it  was  before. 

The  bladdcT  is  gradually  drawn  up  over  the  symphysis  pubis 
auii  stripped  of  its  peritoneal  covering,  as  seen  in  Fig.  205. 


THE   EXPELLAMT    FCJIU  ES, 


173 


The  eonlratjLion  of  tiie  uterus  and  pressure  against  the  brim 
of  the  pelvis  drive  the  blood  and  lymph  into  the  walls  of  the 
vagina  and  vulva,  causing  hyperuMuia  and  serous  inhlt ration 
which  still  further  increase  the  suftejiing  ni  these  parts  begun 
during  pregnancy.  That  the  large  uterine  sinuses  are  cniptied 
by  the  contraction  of  the  niuscular  wall  can  l>e  seen  by  comparing 
Braune's  plate  C,  ref>rodu('ed  in  Fig.  205,  with  his  plate  B,  re- 
produced in  Fig.  VMK  The  gian<ls  are  stinrulatetl  to  increased 
action,  lubricafing  the  canal  through  which  the  fa'tus  has  to  pass. 

The  Second  Stage^  or  the  ;Stage  of  Kxpulsion  of  the 
FcETUS, — When  the  external  os  is  fully  dilated,  the  second  stage, 
that  of  expulsi(uj,  theoretically  begins;  but  nature  is  not  bound 
by  our  artilicial  <ji visions,  and  often  the  head  lias  descended 
considerably  into  the  pelvic  cavity  before  the  os  is  tonipletely 
dilated^  and  in  priiuiparfe  it  is  the  rule  that  it  does  so  even 
during  the  last  months  of  pregnancy. 

Wlien  tlie  waters  have  broken,  there  follow^s  generally  a 
short  interval  during  wiiich  the  lalior-pains  cease,  but  only  to  be 
renewed  soon  after  with  increased  force.  They  now  follow  more 
rapidly  u|>ou  one  another,  are  more  painful,  and  elicit  deeper 
groans  from  the  sufferer.  While  in  the  stage  of  dilatation  she 
chatted  clieerfully  with  her  nurse  and  friends  during  the  intervals 
of  pain,  her  whole  attentitm  now  becomes  concentrated  on  her 
sutferings. 

Gradually  the  extermil  os  is  drawn  highei'  u}},  until  it  is 
beyond  reach  of  the  exandning  finger.  The  contraction  ring 
also  moves  higlier  up,  and  conse<iuently  tlie  uterine  force  is 
diminished »  which  can  be  directly  proved  by  inserting  a  rubber 
ball  into  the  rectum  of  the  ftctus  in  cases  of  breech  presentation 
and  connecting  it  with  a  mtmoiueter.  A  new  force,  that  of 
abdominal  pressure,  supplements  or  replaces  the  uterine  con- 
tractions. .\s  stated  al>ove,  this  is  at  ttrst  called  into  action  by 
a  reflex  from  the  perineum,  but  is  under  control  of  the  cerebro- 
spinal nervous  system,  so  that  the  patient  at  will  can  l>ear  down 
or  hold  back  the  pressure.  The  perineum  becomes  enormously 
distended  (Fig,  2()B),  carrying  the  rima  pudendi  forward  and 
upward*  If  the  rectum  has  not  l>cen  evacuated  sliortly  before 
by  means  of  an  enema,  fecal  matter  is  pressed  out  through  the 
expanded  anus,  which  forms  a  large  open  ring  an  inch  or  more 
in  diaujeter.  Sometimes  there  is  also  an  (evacuation  from  the 
bladder.  By  separating  the  labia  majora,  we  may  see  the  head 
in  the  vaginal  entrance.  During  each  pain  it  is  pushed  lower 
down,  ami  in  each  interval  between  pains  it  recedes  again.  Next, 
the  vulva  Iregins  to  gape  in  a  similar  way,  and,  finally,  t!ie  head 
roll?*  out  with  the  occiput  in  front  of  the  symphysis  puliis  and 
the  face  passing  over  the  fourchette.  In  L,  O.  A.  po.sition  the 
point  that  first  appears  in  the  vulva  is  the  upper  and  posterior 
corner  of  the  right  parietal  bone. 
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Then  there  is  a  short  pause,  but  soon  labor-pains  begin  again, 
the  shoulders  take  the  place  occupied  by  the  head,  and  the 
whole  body  of  the  foetus,  which  now  is  called  the  child,  is  expelled. 
The  hips  being  retained  a  little,  the  obstetrician,  as  a  rule,  inter- 
feres and  pulls  out  the  lower  half  of  the  body. 

The  Mechanism  of  Labor. — The  passage  of  the  head  of  the 
fcetus  through  the  pelvic  cavity  is  a  mechanical  problem  governed 
by  the  fundamental  law  that  a  body  moves  in  the  direction 
where  there  is  least  resistance.  The  entrance  of  the  presenting 
part  into  the  brim  of  the  pelvis  is  called  engagement.  If  the 
head  at  the  time  labor  begins  is  above  the  brim  of  the  pelvis, 
it  will  enter  the  transverse  diameter  of  the  same  with  its  occipito- 
frontal diameter.  The  sagittal  suture  is  felt  running  parallel 
to  the  promontory,  but  nearer  to  it  than  to  the  symphysis — 

Fig.  207. 


Flexion  of  hea<l  <luring  second  sUige.  (Vinurd  and  Varnier.)  The  shaded  head  shows  the 
minor  flexion  found  in  pluriparee  and  the  unshaded  the  stronger  flexion  observed  in  primiparse. 
00,  o€^,  occiput. 

the  '*  obliquity  of  Naegele,^* — which  is  due  to  gravity  acting  on 
the  uterus,  a  lesser  degree  of  resistance  being  offered  by  the  yield- 
ing anterior  abdominal  wall  than  by  the  vertebral  column  behind. 
It  is,  therefore,  mostly  found  in  multiparsp.  More  rarely  the  head 
becomes  engaged  so  that  the  sagittal  suture  lies  at  equal  dis- 
tance from  the  promontory  and  the  symphysis;  or  it  may  even 
be  nearer  to  the  latter.  This  is  particularly  met  with  in  primi- 
parip,  in  whom  the  anterior  abdominal  wall  offers  more  resistance. 
Only  in  wide  pelves  the  head  enters  in  the  oblique  diameter. 
The  engagement  of  the  head  in  the  axis  of  the  inlet  is  called 
synditism,  that  different  from  the  axis  is  designated  asynclitismj 
which  is  differentiated  as  anterior  when  more  is  felt  of  the  ante- 
rior bregniatie  bone  (Naegele's  obliquity)  and  as  posterior  if  the 
posterior  parietal  bone  predominates. 
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Before  rupture  of  the  membranes  all  force  exercised  by  the 
uterine  rontractioii  Ls  transniitted  tlirough  the  liquor  amnii 
tu  the  ftrtus.  It  is  e<jual  in  all  diret'tions  and  does  not  move 
the  fcetus,  but  serves  to  form  the  lower  uterine  segment  and 
dilate  the  cervix.  When  the  bag  of  waters  breaks,  part  of  the 
liquor  amnii  escapes  and  the  fundus  uteri  presses  hereafter 
directly  on  the  upper  end  of  the  fetal  ovoid,  tlie    body  of  the 


Fig.  208. 
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Intemjii  rotAUofi  wkI  extension.    (Tamirr  and  ClmiiUvuiJ,  L  \) 


firtus  being  .stretched  by  the  approach  during  coiUractioa  of  the 
anterior  and  posterior  wall  of  the  uterus  to  each  oth^r  and  per- 
Juips  also  the  approach  of  the  ed^es  to  each  other,  and  the  force 
being  transmitted  through  the  vertebral  column  to  the  presenting 
part* 

The  head  forniinji:  a  lever,  one  branch  of  which — the  distance 
from  the  occipito-atlantal  articulation  to  the  most  pronunent 
point  of  the  occiput— is  much  shorter  than  the  other — ^the  dis- 
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Fig.  209. 


Fio.  210. 


Fig.  211. 


Extension  of  head  and  openixig  of  the  rinaa  pudendi.    (Vamier.) 
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tttuce  between  the  articulation  and  tlie  most  prominent  part  of 
he  forehead, ^ — the  descent  is  combined  with  a  jlexion  (Fig.  207). 
A»s  the  head  descends  more,  the  occiput  turns  forward — 
'niernal  rolation  (Fig.  208).  tlie  cause  of  whicii  ij^  much  debated. 
In  the  writer's  o|)inion  it  is  due  to  the  strong  resistance  offered 
by  the  spine  of  the  isclduni  and  the  sacrosciatie  ligaments,  whik' 
io  front  and  below  there  are  the  hollow  smooth  surface  of  the 
iliutn  and  the  iscliium,  the  somewhat  yielding  obturator  mem- 
brane, ami  hmdly  tite  free  outh^t  presented  In'  the  pul>ic  arch. 
Thus  following  the  line  of  least  resistance  the  head  almost  or 
entirely  reaches  with  its  long  axis  the  median  line.  Since  now 
all  resistance  ceases  in  front  and  pressure  eontirmea  from  behind, 
antl  the  posterior  branch  of  the  lever  constituted  by  the  head 
is  shorter  than  the  anterior,  the  occiput  rises  outside  the  maternal 
body  in  the  direction  of  the  fetal  back, — extennon  (Figs.  208- 

When  the  head  is  in  or  near  the  anteroposterior  diameter  of 

the  outlet,  tlie  shoulders  are  in  or  near  the  transverse  diameter 

of  the  pelvic  cavity,  and  the  same  forces  and  resistance  acting 

on  them  as  formerly  on  the  head,  the  one  that  is  placed  most 

forward   is   pushed   downward   and    forward   in    a  curved   line, 

until  it  passes  under  the  pubic  arch,  the  result  of  which  neces- 

sarily  is  that  the  occiput  turns  iti  tlif' direction  wliich  it  occupied 

wlule  passing  through  the  jjclvic  canal. — exlermil  rotaJton  {Fig, 

212).     In  other  words,  in  the  left  occipi to-anterior  position  the 

i      small  fontanelle  describes  part  of  a  circle  in  the  direction  of  the 

I      left   thigh  of  the  nuHher,  while  the  right  shoulder  nf  the  f^rtus 

is  turned  forward.     Excei>tionaUy  the  left  shoulder  is  ahead  of 

I      the  right   in   this  posititm,  and  then   the  occiput   turns  in   the 

I      opposite  direction,  passing  the  median  line  and  mo\'ing  towards 

^■tlie  ULfither's  right   thigh, 

^r       As  a  rule,  the  anterior  shoulder  is  born  first,  but  exception- 
ally it  is  the  posterior  that  passes  the  rima  pudendi  before  the 
tlier. 

The  resistance  offered  by  the  lower  lumbar  vertebra',  as  well 
the  ron traction  ring,  prevents  the  flexed  body  from  following 
he   head   in  its  descent,   and  consequently    the  body   becomes 
itretched  out. 

Thk  Third  Stage,  or  the  St.^oe  of  Expulsion  of  the 

fTKH-BiUTH.    -  When    the  child   is    born,    uterine   contraction 

ml  |)ain  cease  for  a  while,  but  after  a  pause  lasting  from  Hve 

)  twenty  niinutes  or  longer,  new,  but  much  less  painful,  con- 

ractions  follow.     By  the  diminution  of  the  area  on  which  it 

Iheres  hj  the  womb,  the  placenta  is  thrown  off,  anfl,  according 

>  .Matthews  Duncan,  rolled  together,  with  tlie  fetal  side  turned 

inward,    and    ex[*eUed   edgewise,    withtmt    the   accumulation    of 

ny  blood  between  it  ami  the  placental  site  (Fig.  211^).     This  is 

he  way  in  which  the  placenta  is  detached  if  left  alone,  but  if 
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the  cord  is  pulled  on,  as  used  to  be  the  mode  of  delivery »  a  hipnia- 
toma  is  formed  between  the  placenta  inverted  in  cup  form  and 
the  placental  site  (Fig,  214).  This  was  lonked  upon  as  normal 
by  Baudeloecioe,  and  is  so  by  several  modern  authors,  and  it 
may  exceptionally  be  found  even  when  no  traction  has  been 
exercised  on  the  cord. 

By   uterine   contraction    the    placenta   is   expelled    into   the 
vagina  and   pulls  on   the   membranes,   inverting  them  and  de- 
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taching  them  from  above  downward.  It  has  been  asserted  that 
a  peculiar  crunching  sound  is  produced  b}''  the  detachment 
of  the  placenta.  The  writer  has  always  looked  upon  t!ie  third 
stage  of  labor  as  fraught  with  so  much  danger  for  the  patient 
that  he  has  not  felt  justified  in  watching  the  natural  process  of 
the  detachment  and  expulsion  of  the  after- birth,  but  interferes 
as  will  be  described  later.  What  he  can  state  from  his  personal 
experience  in  Ciesarean  section  is  that  he  did  not  hear  any  sound 
produced  !\v  the  spontaneous  hiosening  of  the  placenta*  but 
that  a  sound  much  like  that  heard  on  [iressing  a  snowliall  is 
heard  in  detaching  the  membranes  from  the  inside  of  the  uterus. 
He  uses  Credo's  expression  method^  and  his  experience  is  that 
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the  placenta  is  puslied  outside  of  the  genitals  edgeways,  followed 
by  the  iD%^erted  iiiend^ranes  forming  a  bag  containing  from  half 
a  pint  to  a  pint  of  blood.  When  this  sac  is  reinverted  over  the 
umbilicai  cord,  some  blood-clots  are  found  adherent  to  the 
maternal  surface  of  the  placenta.  That  the  loss  of  blood  is  so 
moderate  is  du*:*  to  the  comprrssifjn  and  contraction  of  the  blood- 
vessels severed   by   the   detacliment   of   the   placenta   and    the 
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membranes  from  the  inside  of  the  uterus.  If  the  retraction  of 
the  fibres  of  the  muscular  wall  is  nornml,  all  l>lt»od-vesscls  — 
arteries  and  veins — are  strongly  compressed.  Only  in  abnormal 
cases  the  venous  spaces  remain  distended  and  must  be  closed 
by  the  coagulation  of  the  blood  they  contain  tre  the 

placenta  would  prolnibly  only  be  expelled  fr^  'ntu 

the  vagina,  whence  it  would  fall  out  by  its  ^ 

the  membranes  after  it,  when  the  woman  r 
Immediately  after  the  cx|nilslon  of  t 
uterus  this  forms  a  hanl  l>all  above  the 
way  to  the  umbilicus,  but  soon  the  stro 
and  the  fundus  mounts  during  several  d 
under  the  umbilicus  or  even  higher. 
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^  4.  Inflaence  of  Labor  on  the  If  other. — During  each  pain 
the  frequency  of  the  pulse  increases  in  the  same  ratio  as  the 
contraction,  and  decreases  again  during  relaxation. 

The  patient's  temperature  rises  a  little  in  the  course  of  labor. 
Respiration  is  interrupted  during  the  bearing  down,  and  be- 
comes more  rapid  during  the  intervals  between  pains.  The  face 
is  flushed  during  lalwr.  but  after  the  expulsion  of  the  child  the 
congestion  to  the  head  ceases,  and  the  sudden  ansemia  of  the 
brain  may  cause  faintness.  vomiting,  or  perhaps  even  uncon- 
sciousness. Quite  frei|uently  the  mother  feels  exhausted  and 
ci>ld.  and  she  may  even  have  a  chill,  which  is  no  sign  of  any 
abnormal  ovi»ndition. 

<5  5.  Influence  of  Labor  on  the  Child.  —  After  the  bag  of 
waters  has  brv>ken.  the  effect  of  the  strong  uterine  contractions 

is  to  pack  the  different  parts  of  the  child 
.£[^*  tightly  together,   which  especially  exer- 

cises great  influence  on  the  head,  modi- 
fying its  form,  the  so-called  molding. 
The  head  is  drawn  out  so  that  the  occip- 
itomental diameter  is  increased  in  length 
and  the  suboccipitobregmatic  shortened. 
The  sagittal  suture  being  nearer  to  the 
promontory  than  to  the  symphysis, 
pressure  bears  more  strongly  on  the  an- 
terior parietal  bone,  which  becomes  more 
A«y«»HTvv>f  hvmi  of  chi'w  coHvcx,  whilc  the  postcrior  becomes 
^::;Kiu  ^>!:4.^^'verr^    ^^^^^  flattened  (Fig.  215).    The  edges  of 

the  bones  composing  the  skull  are  made 
to  overlap  one  another,  the  superior  parietal  bone,  which  generally 
is  also  the  posterior,  being  pushed  in  under  the  inferior  (i.e., 
nearer  the  brain),  the  occipital  and  the  frontal  in  under  both. 

While  the  external  os  is  dilating,  there  is  less  pressure  on  that 
part  of  the  fetal  head  that  occupies  the  centre  than  in  the  cir- 
outnfeivnoe»  in  consequence  of  which  serum  is  pressed  out  at 
the  prestMUing  point.  It  may  even  contain  some  blood,  owing 
to  oapillary  ruptures,  and  forms  a  swelling  called  capvt  succe- 
iUtfuu^*!,  which  is  situated  on  the  anterior  bregmatic  bone  and 
the  adjacent  part  of  the  occipital  bone  (Fig.  216).  The  slower 
the  dilatation  is  the  more  this  serous  infiltration  will  take  place. 
As  a  rule,  it  is  therefore  more  marked  in  primiparje  than  in 
n\ultipara\  A  second  such  swelling  may  form  on  a  separate 
spot  rvM  responding  to  a  free  central  portion,  while  the  surround- 
iuvi  parts  are  compressed  in  opening  the  rima  pudendi.  These 
sweilini^s  and  tlistortions  disappear  spontaneously  in  the  course 
of  a  tVw  days  after  the  birth  of  the  child. 

The  ftMal  heart-beat  is  slower  during  a  labor-pain  and  faster 
in  the  interval,  but  towards  the  end  of  labor  the  retardation 
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becomes  permanent,  even  during  the  interval,  a  phenomenon 
that  probably  is  due  to  the  venosity  of  the  blood  caused  by  the 
impeded  circulation. 

The  movements  of  the  child  are  also  much  weakened  and  are 
hardly  felt  at  all  during  labor,  especially  after  the  rupture  of 
the  ovum,  when  the  foetus  becomes  subjected  to  such  a  pressure 
and  fixation  that  it  hardly  can  move. 

§  6.  Duration  of  Labor.  —  Labor  lasts  much  longer  in 
primiparse,  in  whom  the  narrower  soft  parts  offer  greater  resist- 
ance, than  in  pluripane.     In  the  former  it  takes  on  an  average 

Fig.  210. 
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Formation  of  caput  succedaneum.    (Olshausen-Velt. )    X ,  centre  of  swelling. 


20  hours,  in  the  latter  12,  the  difference  being  most  marked  in 
the  length  of  the  first  stage.  In  entirely  normal  occipito-anterior 
positions  Bumm  found  the  average  duration  to  be  in  primiparae 
15  and  in  pluriparse  10,  of  which  respectively  1^  and  f  of  an  hour 
fell  on  the  second  stage.  Edgar  found  in  the  lower  classes  in 
New  York  the  average  to  be  in  primiparie  15  hours,  29  minutes, 
in  pluripara?  11  hours,  4  minutes.  There  are,  however,  the  greatest 
individual  differences,  some  multiparous  women  getting  through 
in  a  single  hour,  while  in  some  cases,  especially  if  the  waters 
break  early,  the  process  may  go  on  for  days. 

The  second  stage  recjuires  on  an  average  r|  hours  in  primi- 
parsB  and  only  1  hour  in  pluriparcT. 

The  third  stage  varies  very  much  in  length.  In  the  vast 
majority  of  cases  it  takes  hours,  and  may  occasionally  last  over 
twenty-four  hours,  as  observed  in  institutions  in  which  this 
stage  is  left  to  nature. 
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CHAPTER    VI. 

TAISE    OF    RESPIRATION. 

I\  :he  ;i:orus  :ho  i\vtus  under  normal  circumstances  is  in  a 
vv::vi:::..>:v  oAiUxi  •::»';  i<:.  The  bloinl  Inking  oxidized  in  the  placenta, 
i:  vv:::a:!:>  v*\ys^*n  ouousrh  for  all  purpost^s,  and  there  is  no  stimu- 
Ivis  :ha:  i::;:vl>  ;ho  i\rtus  to  respire.  Almost  immediately  after 
its  btr:h.  :he  o:v.\i  r.Ils  iis  lungs  wiih  air  and  cries,  as  if  it  were 
in  pA::u  a:;vi  if  the  shvnilders  are  arrested,  we  may  even  see  the 
purpU^vlorwi  l;ead  make  fruitless  attempts  at  breathing. 
Mueh  ingi^tiuirv  has  Kvn  Ivstowed  upon  the  question,  What 
makes  the  child  rt^spirt^?  Some  cynic  has  said  that  the  child 
cries  Uvaust^  it  is  sorry  to  enter  this  miserable  world.  The  chief 
caus**  is  doubtless  to  Iv  sought  in  a  change  in  the  blood  by  which 
the  amount  of  oxygiMi  contained  in  it  is  diminished.  If  the 
placenta  is  detached,  the  source  of  oxygen  is  cut  off  altogether, 
but  rx^spiration  often  Ivgins  while  the  placenta  is  not  only  in 
the  uterus,  but  even  when  it  to  all  appearances  is  not  detached. 
IVrhajvi  the  coiuractions  of  the  uterus  deprive  it  of  a  large  part 
\»f  its  blovHi.  as  when  by  manual  pressure  we  expel  the  water 
from  a  sponge.  The  purple,  almost  blue,  color  of  the  face  of  the 
child,  arrx^sted  in  front  of  the  parturient  canal,  bears  witness 
tv»  a  strong  passive  congi^stion  to  the  head,  which  may  stimulate 
the  centn*  of  n\^piration  to  activity.  The  im])ression  of  the 
comparatively  cold  air  meeting  the  child  in  the  outer  world 
vUvs  not  s*vm  to  In*  of  marked  importance,  since  children  begin 
to  brwHthe  even  if  ex|HTi mentally  they  are  born  into  water  of 
I  he  ten\perature  of  the  body.  That  the  low  temperature  of  the 
ambient  mcvlium  and  other  irritants  have,  however,  some  in- 
tiuence  appears  clearly  by  the  effect  of  measures  used  to  induce 
t\N^pirati\M\  in  asphyctic  children.  One  of  these  is  to  plunge 
ilic  child  abernately  into  hot  and  ice-cold  water,  and  the  writer 
hax  invariably  noticed  that  the  first  cry  is  uttered  while  the  child 
UN  i;i  the  cold  water.  When  the  centre  of  respiration  in  the  medulla 
UN  NiiJuulated  \o  action,  the  impulse  goes  out  through  the  pneu- 
'ju»4;a^tric  nerve  to  the  lungs  and  through  other  cerebral  and 
N|»ruii   nerves  to  all  the  muscles  concerned  in  inspiration  and 
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CHAPTER   VII. 


CONDUCT    OF    NORMAL    LABOR. 

When  engaged  to  attend  a  woman  in  her  confinement,  it  is 
proper  for  the  obstetrician  to  make  external  and  internal  ex- 
aminations, as  described  above  (pp.  110-122);  to  give  advice  in 
regard  to  dress  and  regimen  during  pregnancy  (pp.  128-130); 
if  necessary,  to  prescribe  for  constipation  or  anaemia;  to  direct  the 
patient  to  send  her  urine  for  examination  once  a  month;  and 
to  report  to  him  as  soon  as  she  notices  anything  abnormal  in 
her   functions. 

Materials  Needed, — About  two  weeks  before  the  expected 
day  of  confinement  the  writer  orders  the  following  objects  to  be 
provided  for  the  occasion: 


Lysol,  5iv; 

Alcohol,  3viii  : 

Thick  Kutta-^rcha  tissue,  1  yard  ; 

Chloroform,  3  ii  ; 

Fluid  extract  of  ergot,    ,5  i ; 

Absorbent  cotton,  1  pound ; 

Whiskey  or  brandy ; 

Unbleached    mushn,    a    yard    wide,   6 

yards  ; 
Safety-pins,  1  dozen  large  and  1  dozen 

small ;  . 
Tablets  of  corrosive  sublimate,  gr.  viij 

each,  No.  xvi  • 
A  douch)3-pan  (Fig.  217) ; 
A  fountain  syringe  (Fig.  218)  ; 
A  rubber  sheet  3  by  1 J  yards  ; 


A  piece  of  the  same  material  li  by  1  yard 
(where  economy  is  an  object,  so- 
called  white  enamel,  a  kind  of  thin  oil- 
cloth used  for  table-covers  and  inex- 
pensive, may  be  substituted  for  both); 

6  small  unbleached  muslin  quilts,  about 
a  yard  square,  found  in  the  dry-goods 
stores,  or  a  similar  clean  absorbent 
material  (the  auilts  should  be  washed 
before  using  tiiem); 

A  baby  bath-tub ; 

A  lar^e  dish-pan ; 

3  basins  ; 

3  pitchers  ; 

Ice  ; 

Hot  and  cold  water. 


In  country  practice  and  in  city  practice  among  the  poor  the 
physician  must  carry  everything  with  him  and  often  has  to  put 
up  with  less  numerous  utensils  and  materials,  but  he  should  at 
least  insist  on  some  clean  sheets,  a  large  dish-pan,  and  hot  and 
cold  water.  For  that  kind  of  practice  some  physicians  carry 
in  their  satchel  an  inflatable  rubber  cushion  with  apron  (Fig. 
219).  If  desired,  this  can,  however,  easily  be  improvised  by 
merely  carrying  a  piece  of  sheet-rubber,  one  end  of  which  is 
drawn  around  a  sheet  rolled  together  like  a  sausage,  and  bent 
so  as  to  form  the  three  sides  of  a  square  or  three-fourths  of  a 
circle. 

Assistants, — The  doctor  should  also  sp^  distance. 

If  the  patient  can  afford  it,  a  trained  d  a  full 

course  in  a  lying-in  hospital  is  a  great  a  in- 

valuable help  to  the  physician.     Sometir 
be  satisfied  with  one  of  those  cheap  so-ci 
having  learned  anything,  make  a  livin 
persons  and  lying-in  women;  and  often.. 
Under  such  circumstances  it  is  particular 
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tlie  patient  that  sometimes  tlie  liel|j  of  three  persons  besides 
the  accoucheur  may  be  needed.  One  of  them  should  be  the  hus- 
band,  if  there  is  one.     I   have  always  fountl  that  noljody  has 

so  ^{ nothing  and  comforting  an 
influence  on  the  parturient 
wtunan  as  the  author  of  her 
troid>h\  and  it  is  certainly  the 
least  he  can  do  for  her  to  wit- 
ness her  sufferings.  Woe  to 
those  tliin-l)looded.  pale-faced, 
selfish  men  who  declare  they 
cannot  see  bloody  and  who  keep 
away  frtjui  liome  or  retire  to 
another  room  in  order  not  to 
hear  the  cries  of  their  wives  in 
labor.  They  are  unworthy  of 
a  woman\^  love  and  unfit  for 
the  stern  dulies  of  fatherhood. 
The  second  person  may  be  the 
patient's  mother,  if  she  is  not 
too  old,  too  nervous,  or  too  sen- 
tinientab  She  is  a  living  proof 
to  the  sufferer  that  one  may 
go  through  such  an  ordeal  and 
still  !)e  alive.  The  third  should  be  some  kind-liearted  friend. 
But  these  persons  should  only  come  when  jieedt^d,  and  all  i>thers 
should  be  kept  away.  They  only  jjjive  trouble,  consume  the 
oxygen  t)f  the  air  in  the 
room,  and  often  make  the 
patient  nervous  by  their 
exaggerated  sympathy  or, 
still  worse,  In'  relating  al! 
they  have  gone  thnuigh 
themselves  or  witnessed  in 
others  on  similar  occa- 
sions. Ordinarily  the  doc- 
tor has  mtjre  real  assist- 
ance from  an  experienced 
nurse  than  from  the  three 
other  persons  together. 

Ch 0 ice  of  Rtm m.^H  we 
have  the  choice,  we  should 
choose  a  large,  well-ven- 
tilated room  with  a  good 

tight,  a  cool  one  in  summer-time  and  a  warm  one  in  winter,  prefer- 
ably with  morning  sun.  We  must  also  be  guided  somewdiat  in 
our  choice  by  the  disposition  of  gas-brackets  or  electric  lamps. 
Most  confinements  take  place  at  night,  and  a  good  light  not  only 
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vices  are  needed,  but  it  is  his  duty  to  satisfy  himself  at  once  about 
her  condition.  If  he  finds  that  labor  has  not  begun  or  is  just 
commencing,  he  may  leave  his  patient  and  attend  to  other  work. 
It  is  the  writer's  practice  to  come  again  about  every  two  hours 

and  to  stay   when  the   os  is 
!*'»«•  221.  dilated  to  the  size  of  a  fifty- 

cent  piece. 

The  Obstetrical  Bag.  —  I 
shall  now  frankly  tell  what 
who  am  called  chiefly  in 
consultation  when  some  diffi- 
culty arises,  and  when  I  am 
expected  in  most  cases  to  per- 
Esmarch's  chloroform- mask.  form    an  Operation,  Carry  in 

my  satchel. 
First  a  few  words  about  the  bag  itself.  It  is  an  alligator 
satchel,  16  inches  long,  8  inches  high,  and  10  inches  wide  when 
open.  In  one  side  is  a  pocket  running  the  full  length  of  the 
bag;  on  the  other  I  have  had  a  movable  leather  strip  put 
into  cuts  in  the  leather  lining,  one  and  one-half  inches  apart. 
Thus  a  row  of  eight  compartments  is  formed  for  bottles,  most 
of  them  containing  one  fluidounce,  but  that  with  chloroform 
having  the  capacity  of  two  ounces.     In  this  satchel  I  carry: 


'•^^ 


A  stethoBcope ; 

A  Davidson's  bulb  and  valve  syringe 
(Fig.  220)  ; 

A  hypodermic  syringe,  with  tablets  of 
morphine  and  atropine  and  bottles 
containing  tincture  of  digitalis,  spiritus 
glonoini,  and  a  solution  of  sulphate  of 
strychnine  ; 

Garrigues's  intra-uterine  tube,  with  rub- 
ber tubing  for  establishing  connection 
between  the  tube  and  the  syringe  ; 

A  nail-brush  ; 

A  pelvimeter ; 

A  tape-measure  ; 

A  set  of  Barnes's  cervical  dilators,  with 
metal  attachment  fitting  the  syringe 
and  having  a  stopcock  ; 

A  colpeurynter ; 

Arthur  Muller's  modification  of  Cham- 
pet  ier  de  Ribes's  metreurynter ; 

Arthur  Muller's  cervical  dilator; 

A  Imll  of  the  thickest  knitting-cotton  ; 

F^march's  chloroform-mask  (Fij?.  221)  ; 

Garrigues's  transfusion  and  infusion 
apparatus  ; 

Linen  tape,  one-fourth  inch  wide,  for 
fillets  ; 

Olivier's  fillet-carrier ; 


Two  flexible  English  bougies  (No.  10), 
for  induction  oi  premature  labor  ; 

A  flexible  English  catheter  (No.  6),  for 
the  larynx  of  the  child  ; 

A  soft-rubber  catheter  (No.  9,  French), 
for  the  bladder  of  the  mother  ; 

A  flexible  metal  male  catheter ; 

A  repositor,  for  the  prolapsed  cord  ; 
I  A  long,  curved  intra-utenne  forceps  ; 

Two  pairs  of  long  artery-forceps  ; 
I  A  pair  of  cervical  scissors ; 
I  A  sharp-pointed  bistoury ; 

A  probe-pointed  bistoury ; 

Simpson's  axis-traction  forceps ; 

Simpson's  cranioclast ; 

Thomas's  perforator ; 

Nae^ele's  perforator ; 

Pubiotomy  instruments :  a  convex  bis- 
toury and  Gigli's  wire  saw ; 

A  placenta-forceps  ; 

A  large  dull  wire  curette ; 

Large  curved  needles ; 

A  needle-holder  ; 

Aseptic  silkworm  gut  and  silk  ; 

A  spring  baby  scale  ; 

Sterile  rubber  gloves  ; 

A  clean  linen  gown  and  cap. 


"With  this  instrumentarium  I  am  prepared  for  all  operations 
except  cephalotripsy,  the  cephalotribe  being  hardly  ever  needed 
and  being  too  long  for  the  satchel  and  too  heavy  to  carry  around. 
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The  woven  and  varnished  instruments  cannot  be  boiled  nor 
disinfected  with  carbolic  acid.  They  stand  bichloride  of  mer- 
cury well,  but  ought  to  be  rinsed  in  sterile  water. 

In  the  bottles  I  have: 


1.  Tinctura  saponis  viridis ; 

2.  Lysol; 

3.  Alcohol,  95  per  cent.  ; 

4.  Aqua  ainmonise  fortior ; 


5.  Extractum  ei^otse  fluidum  ; 

6.  Liauor  ferri  cnloridi  ; 

7.  Chloroform  • 

8.  Spiritus  setheris  compositus. 


The  satchel  with  all  its  contents  weighs  only  thirteen  and  a 
half  pounds. 

The  above  list  represents  the  outfit  of  a  specialist.  The 
general  practitioner  needs  much  fewer  instruments;  but  a  nail- 
brush, a  syringe,  an  obstetric  forceps,  needles,  needle-holder, 
sewing  materials,  and  ergot  ought  always  to  be  in  his  satchel, 
and  where  there  is  no  easy  access  to  a  drug  store,  he  must  also 
have  5  yards  of  iodoform  gauze  or  plain  sterile  gauze. 

Those  who  wish  to  sterilize  their  instruments  at  home  will 
find  it  convenient  to  place  them  in  linen  bags,  which  can  be 
boiled. 

Ideas  about  what  is  necessary  differ  much.  In  a  recent  journal 
article  an  enthusiastic  disinfecter  asks  the  patient  to  provide 
an  aseptic  outfit  costing  from  4  to  30  dollars,  and  recommends 
the  physician  to  carry  an  obstetric  case  weighing  25  pounds  and 
costing  so  much  that  the  price  is  not  even  mentioned.  I  doubt 
that  many  young  doctors  at  the  stage  when  expenses  are  many 
and  receipts  few  will  be  willing  to  follow  this  recommenda- 
tion, and  that  they  will  have  many  patients  with  so  long  a 
purse  that  the  physician  safely  can  propose  so  expensive  a 
preparation  for  an  event  which  forms  part  of  woman's  normal 
life.  It  is  much  more  likely  that  the  practitioner  will  have 
to  carry  all  he  needs  in  his  satchel,  and  then  it  is  important 
to  him  that  this  does  not  weigh  too  heavily  either  in  his  hand 
or  in  his  accounts.  If  we  ask  too  much,  we  shall  not  obtain 
anything.  Most  general  practitioners — not  to  speak  of  mid- 
wives— are  far  from  taking  the  most  indispensable  antiseptic 
precautions.  I  think,  therefore,  that  we  had  better  try  to  con- 
vince them  of  the  value  of  an  antiseptic  treatment  which  can 
be  carried  out  in  nearly  every  house  and  at  very  small  cost. 
To  ask  for  a  whole  aseptic  outfit  seems  to  me  inexpedient  and 
even  superfluous.  It  may  seem  very  simple  only  to  ask  for  a 
thermometer  registering  200°  ¥.  in  order  to  be  sure  to  have  heat 
enough  to  sterilize  pads  in  the  oven  of  the  kitchen  range  and 
on  the  other  hand  not  to  scorch  them,  hut  such  a  thermometer 
is  not  found  in  common  dwellings,  most  people  would  not  know 
how  to  read  it,  they  would  he  likely  to  break  it,  and  the  doctor 
has  not  time  to  pass  an  hour  in  the  kitchen  for  sterilization  pur- 
poses.   In  private  practice  the  writer  thinks  ive  should  chiefly  be 
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satisfied  with  antiseptic  obstetrics^  and  not  aim  at  an  asepsis  which 
gives  endless  trouble,  which  most  of  the  time  will  be  found  im- 
possible, and  which  is  not  necessary  for  perfectly  satisfactory 
results.  Fortunately,  an  accouchement  does  not  require  the 
same  precautions  as  a  hysterectomy.  Patients  whom  we  strongly 
recommend  for  the  latter  to  repair  to  a  hospital,  with  all  its 
perfect,  but  costly,  paraphernalia  and  skilled  assistants,  want 
to  give  birth  to  their  children  in  their  own  homes,  in  their  common 
beds,  and  with  a  reasonable  outlay  of  money.  There  is,  of  course, 
no  objection  to  the  boiling  of  instruments,  and  it  is  not  neces- 
sary to  do  so  for  an  hour.  If  a  handful  of  washing-soda,  which 
is  found  in  nearly  every  house,  is  added  to  the  water,  a  pair  of 
forceps  can  be  disinfected  in  two  minutes.  But  to  have  sterilized 
towels,  sheets,  and  aprons  is  not  feasible  in  a  private  house  under 
ordinary  circumstances. 

When  the  physician  answers  a  call  to  a  labor  case,  he  should 
take  his  satchel  along,  but  if  possible  he  should  leave  it  in  another 
room  in  order  not  to  scare  the  patient.  He  should  avoid  any 
appearance  of  hurry;  and,  unless  there  are  signs  of  urgency,  he 
should  first  of  all  say  a  few  kind  words  to  the  patient,  and  do 
everything  in  his  power  to  concilitate  her  friends  and  nurse. 
It  may  be  of  vital  importance  to  avoid  any  friction  among  the 
participants  in  the  treatment.  Even  if  the  mother  seems  foolish 
and  the  nurse  ignorant,  their  confidence  and  good  graces  must 
be  won,  for  there  is  no  telling  what  may  happen  in  a  confine- 
ment case.  When  it  is  easy,  it  is  the  easiest  thing  in  the  world; 
but  when  difficult,  it  is  one  of  the  most  difficult  problems  to  deal 
with;  and  we  may  need  the  help  of  every  one  in  the  room. 

Preparation  of  the  Bed, — If  we  have  the  choice,  a  single  bed  is 
much  more  convenient  for  obstetric  purposes  than  a  double  one. 
Under  all  circumstances  it  should  be  placed  so  as  to  be  accessible 
from  at  least  three  sides.  The  large  above-mentioned  sheet  of 
rubber  or  oil-cloth  is  pinned  immediately  to  the  mattress,  over- 
lapping the  outer  edge  of  it, — that  is  to  say,  that  turned  to  the 
room  and  away  from  the  nearest  wall.  Next,  the  common  white 
sheet  is  spread  over  the  whole  bed  and  tucked  in  as  usual. 
Then  the  smaller  sheet  of  rubber  or  oil-cloth  is  put  loose  over 
the  middle  of  the  sheet,  near  to  the  outer  edge.  On  that  is  laid 
a  folded  quilt  or  a  couple  of  small  quilts,  and  on  top  of  that  a 
folded  clean  sheet. 

Preparation  of  the  Patient. — The  patient  should  wear  a  woollen 
or  merino  vest,  a  night-gown,  and  woollen  stockings  going  up 
over  the  knees,  but  no  drawers.  The  night-gown  should  be 
folded  up  under  lier  back  so  as  to  prevent  it  from  getting  soiled. 
Experienced  nurses  know  also  how  to  pin  a  sheet  to  it  as  a 
further  protection,  and  leaving  the  whole  abdomen  and  back 
from  the  ribs  downward  uncovered.  The  patient  should  be 
covered  with  a  sheet  and  enough  blankets  or  quilts  to  feel  com- 
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ably   warm.      Feather-bedrf,   unless   in   the   shape   of   quilts, 

are  ineonvenient,  owing  to  their  Inilk  and  vveigfit,    Wlien  cireuin- 

stances  allow  it,  it  is  well  to  let  the  patient  at  the  beginidng  of 

labor  take  a  general  warm  hath  ami  scrub  her  witli  8oaj)i  in  order 

i  to  have  the  skin  in  as  good  condition  as  possible  in  regard  to 

Icleanlines8  and  perspiration.     If  labor  has  progressed  so  far  that 

there  is  considerable  dilatation  of  the  os,  especially  in  a  nmlti- 

para  with  a  gaping  vulva,  it  is  better  not  to  give  a  bath,  as  the 

water  might  enter  the  genital   canal   and   Ijeeome  a  source  of 

[infection. 

An  enema  of  soapsuds  should   be  given.     This  may  conven- 
iently be  prepared  by  stirring  a  cake  of  any  kind  of  soaj)  with  a 
tablespoon  in  a  pitcher  of  kikewarni  water  until  a  good  lather 
forms.     It  is  best  to  arlminister  it  with  a  l)avidsf»n's  bull>  and 
I  valve  syringe,  as  the  interrupted  jets  contribute  to  call  forth 
I  a  movement  of  the  bowels.     The  object  in  giving  this  enema  is 
twofold:     first,  we  thereby  avoid  the  tlisgusting  and  sometimes 
keven  dangerous  evacuation  of  fieces  into  the  bed  and  over  the 
laceoucheyr's  liands,  and,  secondly,  we  give  more  room  for  the 
^fcptus  tt>  pa,ss  the  pelvis. 

The  palient  should  be  near  the  riglit  edge  of  the  i)ed,  so  as  to 
facilitate  al!  movements  of  the  accoucheur's  right  luind. 

Abdominnl  Pai]Kttion,—We  have  above  (pp,  110-122)  given 
full  information  as  to  how  a  comi>lete  iihysical  examination  of  a 
pregnant  wonum  should  be  made.     Durint^:  lal»or  there  are  tliree 
iways  of  seeking  the  infornuiticm  ncethMl  in  t^rder  to  be  able  to 
[give   proper   assistance   to   the   parturient  woman,  —  abdominal 
ipalpation,  auscultation,  and  vaginal  examination.      By  abdom- 
inal   palpation    we   ascertain,    first   of    alb    if    she    is    pregnant; 
^condly,  we  learn   whether  it  is  a  longitudinal  or  a  cross  pre- 
ifientation:  thinlly,    wc   make  out   where   the  head   is:  fourthly, 
'we   map  out  the  whole  child,  calculating  its  size  and  forming 
an  idea  whether  the  back  is  turned  forward  or  liaekw^ard,  to  the 
left  or  to  tlie  rigid   side  of  the  juitieiit:  and,   finally,   we  ju<ige 
>f  the  size  of  the  head  and  its  ilcgree  of  ejigagcmrrit  in  the  pelvic 
cavity.     In   making   his  pai (nation   the  accoucheur  should   also 
on  the  lookout  for  the  more  common  ahmir nudities,  such  as 
twins  or  abdominal  iurm>rs. 

By  means  of  the  stethoscope  we  find  the  locahty  of  the  great- 
.€i!t  intensity  of  the  fetal  heart-stnind,  ami  may  also  listen  for 
the  uterine  souffle  and  the  undiilical-cord  sound,  although  they 
"ire  of  minor  practical  importance.  The  accoucheur  should  first 
ipply  his  stethoscojM*  al»oiit  two  inches  to  the  left  of  and  liehnv 
the  und>ilicus,  which  is  the  most  ctmimon  plat^^  b>r  the  heart- 
«und  to  be  heard,  and,  as  a  rule,  corresponds  to  the  left  occipito- 
inierior  position  and  vertex  presentation, 

Dinnfecli(m,    -Before    the    physician    proceeds    any    farther 
in  his  examination,  he  and  the  |»atient  must  be  especially  pre- 
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pared  in  regard  to  the  possibility  of  infection,  and  if  the  doctor 
will  remember  in  every  single  case  that  his  patient^s  health  and 
life  and  his  own  reputation  are  at  stake,  he  will  pay  the  closest 
attention  to  the  performance  of  this  part  of  his  duty. 

The  abdomen,  thighs,  and  buttocks  of  the  patient  are  washed 
with  soap  and  hot  water,  using  a  towel  or  a  piece  of  muslin. 
The  external  genitals,  inclusive  of  the  inside  of  the  vulva,  are 
washed  in  a  similar  way,  using  absorbent  cotton.  After  that, 
all  these  parts  are  gone  over  again  with  lysol  solution. 

The  doctor  should  pull  off  his  coat,  vest,  collar,  necktie,  and 
cuffs,  and  turn  up  the  sleeves  of  his  shirt  and  undershirt  above 
the  elbows.  A  folded  sheet  should  be  pinned  around  his  body 
and  to  his  suspenders,  reaching  from  his  armpits  to  his  feet, 
or  preferably  he  may  use  an  operating-gown.  Next  he  should 
scrub  his  hands  and  arms  with  soap  and  water  as  hot  as  he  can 
bear  for  three  minutes,  using  his  own  nail-brush,  and,  having 
rinsed  them,  he  should  scrape  his  nails  with  a  steel  nail-scraper, 
removing  every  vestige  of  dirt  that  still  may  remain  under  them. 
Thereafter  he  should  scrub  his  hands  and  arms  for  three  minutes 
more  in  a  one  per  cent,  solution  of  lysol  (a  teaspoonful  for  each 
pint  of  water),  and,  finally,  he  should  wash  them  with  alcohol 
and  absorbent  cotton.  In  thus  disinfecting  his  hands  he  should 
take  particular  care  to  clean  the  furrow  at  the  base  and  sides 
of  the  nails  and  the  space  under  their  tips.  The  cuticula  should 
not  be  interfered  with.  In  its  natural  condition  it  clings  tightly 
to  the  base  of  the  nail.  By  pushing  it  back  it  is  torn  into  ir- 
regular flaps  and  a  second  furrow  is  formed  like  that  at  the  end 
of  the  finger. 

Only  when  all  this  has  been  attended  to  are  physician  and 
patient  in  a  fit  condition  for  a  vaginal  examination.  The  patient 
should  lie  on  her  back,  near  the  edge  of  the  bed;  the  accoucheur 
should  sit  on  a  chair  close  up  to  the  bed.  The  nurse  should  lift 
the  bedclothes,  so  as  to  afford  free  access  to  the  genitals  without 
touching  any  other  object.  The  doctor  should  open  the  vulva 
widely  with  the  left  hand  and  introduce  the  right  index-finger 
through  the  vagina  to  the  os.  He  notices  the  position  and 
length  of  the  cervix,  the  size  of  the  os,  whether  the  ovum  is 
ruptured  or  not,  what  the  presentation  is,  and  perhaps  the 
position.  He  feels  whether  the  head  is  engaged,  and  if  so  how 
deep  it  dips  into  the  pelvic  canal,  in  which  respect  the  symphysis 
pubis,  the  iliopectineal  line,  the  spine  of  the  ischium,  and  the 
tip  of  the  (M)ecyx  are  used  as  landmarks.  By  placing  the  finger 
on  the  head  and  seizing  it  above  the  symphysis  between  the 
thumb  and  index-finger  of  the  left  hand,  he  can  judge  fairly  well 
of  its  size.  He  should  not  enter  the  cervical  canal.  Only  in 
abnormal  cases  there  may  be  call  for  internal  pelvimetry  with 
two  fingers  fp.  118)  or  even  an  examination  with  ''half  the  hand," 
— that  is,  with  all  four  fingers  and  the  metacarpus  up  to  the 
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thumb.  III  normal  cases  he  shouhl  be  satisfied  with  what  he 
feels  through  tlie  cervix  and  lower  uterine  segment  and  in  the 
open  OS.  He  feels  fur  the  posterior  fontanelle  and  the  sagittal 
suture,  the  lUreetion  of  wliieh  at  once  indicates  the  position  of 
the  head  in  the  pelvis.  In  the  first  position  the  posterior  fon- 
tanelle is  felt  pointing  forward  and  to  the  left,  and  tlic  sapltal 
suture  running  backward  in  the  right  olilique  diameter.  In  the 
second  iMisition  the  small  fontanelle  j joints  forward  and  to  the 
right,  and  the  sagittal  suture  follow^s  the  left  oblique  diameter 
of  the  pelvis. 

Some  obstetricians  condemn  the  internal  examination  al- 
together, and  tliere  is  no  doubt  tlnit  infection  chiefly  takes  )>lace 
in  consequence  of  this  examinatinn.  In  |ireantise[>tic  times 
it  was  a  w^ell-known  fact  that  street-births  took  a  particuhirly 
smooth  and  uneventful  course.  The  patient,  being  suddenly 
taken  in  laWr,  and  giving  birth  to  her  child  without  the  help 
of  any  midw'ife  or  iloctor,  was  slieltcrcd  frum  tlie  chief  cause  of 
puer}K^ral  disease.  But  with  our  present  km)wh*dge  and  njeans 
of  disiufectimi,  tlie  dangers  of  infection  have  been  ininimizcfh  and, 
on  the  other  hand,  the  internal  examination  offers  such  valuable 
infnrmation  al)out  the  progress  of  labor,  jjresentation,  position, 
and  abnormalities  calling  for  intcrfi*rence,  that,  iti  the  opinion 
of  the  WTiter,  the  advantages  outweigh  the  danger.  Hut  since 
it  is  iniposLsible  to  produce  absolute  sterilization  of  tlie  skin,  and 
fiince  there  may  be  pathogenic  germs  in  the  vulva  and  vagina, 
the  rules  given  above  sliouhl  l»e  carefully  foihiwcd,  and  further- 
more internal  examinations  should  be  restricted  as  mucli  as 
possible, — that  is,  they  should  only  be  repeated  witli  one  or  two 
hours'  interval. 

In  cases  in  whicli  it  becomes  necessary  to  enter  the  vagina 
often,  it  would  be  too  trtmblestuiie  to  go  through  the  whole 
process  of  disinfection  every  time;  but  a  basin  with  lyso!  (1 
per  cent.)  should  constantly  be  within  reach  and  the  accoucheur 
should  immerse  his  bands  in  the  fluid  and  sjiread  the  labia  w^ide 
apart  before  inserting  his  finger. 

In  order  to  avoid  s|Hjiling  the  carpet,  it  is  well  to  direct  the 
patient  to  provide  an  old  rug,  canvas,  or  similar  substance,  to 
be  pi  acred  on  the  Hoor  in  front  of  the  bed. 

It  is  a  delicate  poiid  to  decide  what  the  physician  slmuld 
do  if  liesides  a  |»aticnt  who  expects  to  be  ctmhned  he  has  others 
miflfering  from  diseases  which  are  catching  and  parti(*uhirly 
dangerous  for  a  |>arlurient  w^oman,  such  as  diphtheria.  erysi[>clas, 
or  pelvic  inflammation  after  confinement.  In  pn^anfisejitic 
times  it  w^as  the  rule  to  filace  the  patient  to  l>e  conOnt^d  under 
the  care  of  another  physician.  In  lyiiig-in  hospitals,  where  in 
olden  timew  so-called  epidendcs  raged  that  cost  many  lives  and 
often  necessitated  the  tem|)orary  closure  of  the  hospital,  and 
where,  on  the  other  hand,  there  is,  a^s  a  rule,  an  abundance  of 
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space  and  help,  any  patient  taken  seriously  ill  should  be  isolated 
and  have  a  special  accoucheur  and  special  nurses,  who  are  not 
allowed  to  enter  the  wards  occupied  by  waiting  women  or  normal 
puerperal  cases.  In  policlinic  service, — that  is,  where  doctors 
are  sent  from  a  hospital  to  treat  patients  in  their  own  homes, — 
a  similar  system  is  followed.  But  in  private  practice  it  is  very 
inconvenient  and  often  impossible  to  adopt  these  measures. 
There  may  be  only  one  physician  in  the  place,  and  in  a  time 
like  ours,  when  the  profession  complains  so  bitterly  of  the  diffi- 
culty in  making  a  living,  it  would  indeed  be  a  hardship  if  the  . 
doctor  engaged  to  assist  a  woman  in  her  confinement  were  pre- 
vented from  answering  her  call  because  he  had  a  case  of  con- 
tagious disease  in  his  practice.  But  under  such  special  circum- 
stances he  should  take  particular  precautions.  If  possible,  he 
should  change  his  clothes  after  having  seen  the  contagious  case, 
and  even  take  an  entire  bath  with  two  drachms  of  corrosive 
sublimate,  and  wash  his  hair  with  a  saturated  solution  of  boric 
acid;  and  he  should  at  all  events  disinfect  his  hands  and  arms 
with  more  than  usual  care.  Before  using  lysol  and  alcohol,  it 
is  well  to  use  chlorine,  which  can  easily  be  obtained  by  taking 
a  little  chlorinated  lime  and  carbonate  of  potassium  in  the  hollow 
of  the  hand  and  making  a  paste  of  them  with  water,  which  paste 
is  rubbed  all  over  the  parts  that  are  to  come  in  contact  with  the 
genitals  of  the  patient.  After  that  they  may  be  scrubbed  with  a 
solution  of  bichloride  of  mercury  ( 1 :  1000).  If  any  odor  clings  to  the 
hands,  they  should  be  washed  with  oil  of  turpentine.  The  time 
consumed  in  disinfection  should  be  prolonged  to  ten  minutes. 
But  as  in  spite  of  all  these  antiseptic  measures  it  is  impossible 
fully  to  disinfect  the  hands,  it  is  advisable  to  cover  them  with  a 
pair  of  those  thin  rubber  gloves  which  are  now  extensively  used 
by  surgeons.  These  may  be  made  aseptic  by  boiling  in  soda 
solution  or  by  washing  for  4  minutes  with  hot  potassa  soapsuds, 
followed  by  2  minutes  corrosive  sublimate  solution.  But  they 
cannot  be  used  if  it  is  necessary  to  introduce  the  whole  hand 
into  the  uterus. 

In  this  connection  it  is  also  well  to  know  that  contact  with 
dead  bodies  is  particularly  dangerous.  A  man  who  takes  ob- 
stetric cases  or  performs  abdominal  operations  had  better  abstain 
from  making  autopsies.  As  we  shall  see  later,  it  was  just  the 
effect  of  cadaver  poison  on  parturient  women  which  led  to  the 
understanding  of  the  cause  of  puerperal  fever  and  to  the  discovery 
of  its  prophylaxis. 

If  feasil)le,  it  is  also  better  to  see  parturient  women  and  well 
puerperir  before  attending  to  other  patients. 

In  lying-in  institutions  the  conduct  of  labor,  be  it  normal 
or  pathological,  should  be  subject  to  all  the  rules  of  aseptic 
and  antiseptic  surgery.     (See  Lyinc-In  Institutions.) 

After  the   accoucheur   has   made   his  examinations,   he   will 
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in  most  cases  be  asked  when  the  child  will  be  born;  but  he  should 
refrain  from  assuming  the  part  of  a  prophet,  as  it  is  impossible 
to  foretell  how  slowly  or  rapidly  labor  will  progress  and  what 
complications  may  arise.  It  is,  however,  proper  to  assure  the 
patient  that  everything  is  normal,  and,  if  she  is  a  primipara 
without  experience,  also  to  tell  her  not  to  expect  to  be  through 
soon,  as  labor  always  is  a  slow  process,  especially  the  first  time. 
It  would  only  make  her  impatient  if  she  expected  to  be  delivered 
in  a  few  minutes  and  had  to  face  many  hours  of  suffering. 

Position  of  the  Patient  in  the  Three  Stages,^ — During  the  first 
stage,  if  the  waters  have  not  broken  prematurely,  the  patient  may 
be  allowed  to  be  up,  to  walk  about,  to  sit  down,  to  lean  against 
some  person  or  object, — in  fact,  to  do  as  she  likes.  When  the 
OS  is  nearly  dilated  or  if  the  ovum  is  ruptured,  she  should  stay 
in  bed  and  lie  on  her  back,  but  not  too  low,  as  she  has  more 
power  to  bear  down  when  the  upper  half  of  her  body  is  some- 
what elevated.  Sometimes  it  is  a  good  plan  even  to  take  a 
strong  chair  and  place  it  in  the  bed  under  the  patient,  padding 
it  with  pillows  (Fig.  222). 

The  nurse  may  take  her  hands  and  pull  on  them  while  the 
patient  bears  down,  thus  affording  a  solid  support  during  labor- 
pains. 

Still  greater  force  can  be  developed  if  the  patient  pulls  on  a 
rope  fastened  to  the  lower  end  of  the  bed.  For  this  purpose  a 
common  clothes-line  may  be  used,  but  that  part  of  which  the 
patient  takes  hold  should  be  padded  by  winding  around  it  a 
towel,  which  is  tied  at  both  ends. 

In  order  to  give  a  solid  support  to  the  feet,  a  board — for 
instance,  one  of  those  lap-boards  found  in  most  houses — should 
be  tied  to  the  lower  end  of  the  bedstead,  if  it  is  composed  of  metal 
bars,  and  a  footstool  should  be  placed  between  the  board  and 
the  feet  of  the  patient. 

When  the  head  distends  the  rima  pudendi,  the  writer  turns 
the  patient  on  her  left  side  with  bent  knees,  and  deprives  her 
of  all  help  in  bearing  down  (Fig.  223).  This  is  the  position  in 
England,  while  on  the  continent  of  Europe  the  patient,  as  a 
rule,  is  kept  on  her  back.  In  the  writer's  opinion  the  left-side 
position  offers  great  advantages  over  the  dorsal.  The  genitals 
are  more  accessible  and  can  be  made  visible  while  all  the  rest 
of  the  body  is  covered,  whereby  the  patient  is  protected  against 
taking  cold.  Her  pudicity  is  consulted  by  the  mere  fact  that 
she  does  not  see  the  accoucheur,  and,  as  it  were,  hides  herself. 
This  position  renders  it  possible  to  perform  certain  small  opera- 
tions, such  as  episiotomy,  without  frightening  the  patient, 
which   in   her   excited   condition  is  often  worse  than  the  pain 


*  Garrigues,  The  Best  PoHtures  in  the  Different  Stages  of  Lalx)r,  Trans.  Amer. 
Gyiuecol.  Soc.,  1891,  vol.  xvi.  p.  188. 
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incident  to  the  manipulations  themselves.  The  voluntary  and 
involuntary  use  of  the  abdominal  pressure  is  more  limited; 
and,  most  of  all,  the  left-side  decubitus  is  useful  because  the 
fundus  sinks  down  on  the  couch,  so  that  gravitation  works  in 
a  direction  almost  opposite  to  that  given  the  foetus  by  the 
uterine  contractions.  In  this  way  the  perineum  has  not  to  carry 
the  weight  of  the  baby  in  addition  to  the  pressure  exercised  on 
it  by  the  uterine  and  abdominal  contractions.  Finally,  this 
position,  facilitates  other  measures  taken  for  the  protection  of 
the  perineum. 

Support  of  the  Perineum,    Repression  of  the  Head, — As  a  chief 
cause  of  laceration  of  the  perineum  is  a  too  rapid  distention  of 

Fig.  223. 


Patient  in  left-side  position.     Accoucheur  repressing  the  head. 

the  vulvar  orifice,  the  writer  prevents  the  head  from  emerging 
too  suddenly  by  making  moderate  counter-pressure  on  it  dur- 
ing labor-pains  with  the  flat  hand,  especially  the  soft  muscu- 
lar cushion  formed  by  the  ball  of  the  thumb.  To  do  it  with  the 
tips  of  the  fingers  cannot  be  recommended,  as  on  account  of 
their  smaller  dimensions  and  greater  hardness  there  might  be 
some  danger  of  wounding  the  head,  especially  on  fontanelles  and 
sutures. 

If  the  head  does  not  recede  of  itself  after  the  contraction  has 
ceased,  it  is  pushed  back  into  the  canal,  so  that  some  of  the 
force  of  the  following  contraction  is  spent  in  advancing  it  over 
the  same  area,  and  the  vulvar  opening  is  not  exposed  to  con- 
tinuous pressure.  On  the  other  hand,  when  the  head  really 
passes  the  rima,  it  may  be  helped  out  by  pressure  in  the  direc- 
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and  utilizing  all  available  room  at  the  j>ubic  arch.  8ince  the 
head  is  slippery,  all  the  nianipulatians  of  it  are  nuieli  faeili- 
tated  by  covering  it  with  a  eloth  wrung  out  uf  alcohol  or 
bichloride  of  mercury  solution,  wliereas  lysol  is  too  oily  for  that 
I  Hi  r  I  lose* 

Enttcleation  of  the  Head. — Another  good  way  <»f  protect iug 
the  i^erineuni  is  to  press  the  head  out,  during  an  interval  between 
labor-|>ains,  with  one  or  two  fingers,  from  the  reetunu  In  so 
doing  the  accouclieur  should,  of  course,  avoid  injuring  the  eye8 
of  the  fietus;  but  the  rectovaginal  wall  is  so  thin  that  everything 
is  felt  very  plainly.  Another  factor  to  be  borne  in  mind  is  not 
to  use  so  much  force  as  to  cause  tears  in  the  region  of  the  maternal 
clitoris,  which  may  give  rise  to  dangerous  hemorrhage. 

The  administration  of  chloroform  is  also  a  great  protection 
for  the  perineum. 

The  Shoulder,^.— Ho  far  we  liave  considered  only  the  dangers 
accruing  to  the  perineum  from  the  passage  f»r  the  head;  but  it 
is  threatened  as  much,  or  even  more,  by  that  of  the  shoulders. 
Examining  during  the  interval  which  generally  follows  the 
expulsion  of  the  lie  ad,  the  writer  has  often  convinced  liimself 
that  the  skin  between  the  posterior  commissure  and  the  anus 
was  intact,  and  still  found  a  consideralvle  laceration  of  this  part 
aft4?r  the  birth  of  the  child.  As  with  a  normal  child  there  is  no 
longer  any  diiticulty  in  delivery  when  once  the  shouldt^rs  have 
passed,  we  must  attribute  the  accident  to  the  passage  of  these 
parts  of  the  fetal  body.  This  is  also  easily  umlerstood  when 
we  think  of  the  difference  in  sliape  between  head  and  shoulders. 
In  consequence  of  its  circular  circumference,  its  tai>ering  top, 
and  its  alternate  progressimi  and  retrocession,  the  former  will 
in  most  cases  otxm  the  vulvar  ring  gradually  and  distend  it 
uniformly.  The  combined  chest  and  shoulders,  (m  the  contrary, 
measure  much  more  from  side  to  side  than  in  the  anteroposterior 
direction.  The  shoulders  contain  hard,  bony  portitms  emljcdded 
in  soft  surrtjundings,  tliey  form  an  abrupt  projection  froni  the 
comparatively  thin  neck,  and  are  commonly  expelled  all  at  once 
by  a  single  lalK>r-pain.  -\ll  these  circumstances  render  tliem 
more  dangerous  than  the  head,  and  they  have  only  I  he  one 
advantage  of  coming  after  the  genital  canal  has  been  dilated 
by  the  latter.  We  must,  therefore,  not  think  wt  are  done  with 
the  protection  of  the  perineum  because  the  head  has  been  safely 
delivered.  Sometimes  hel[)  may  Ijc  afforded  by  |>nshing  back 
the  posterior  shoulder  a  little,  and  therein'  faciliating  ihv  descent 
of  the  anterior.  Or  the  anterior  shoulder  may  be  helped  down 
by  hooking  the  index-finger  into  the  axilla  and  pulling  the  shoul- 
der under  the  pubic  arch.  When  the  anterior  shoulder  has 
Eaaaed,  it  should  be  pressed  W'cll  forw^ard,  so  that  no  room  be 
mU    If  exceptionally  there  is  a  tendency  of  the  posterior  shoulder 
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to  pass  first,  this  movement  may  be  favored  by  inserting  the 
index-finger  in  the  corresponding  axilla  and  pulling  it  forward. 

The  writer  does  not  approve  of  applying  direct  pressure  to 
the  perineum,  which,  instead  of  being  protected  thereby,  is 
endangered  still  more  by  being  compressed  between  the  hard 
head  of  the  foetus  and  the  bones  in  the  hand  of  the  accoucheur.* 

Compression  of  the  Uterus. — If  the  contractions  of  the  uterus 
are  normal,  no  pressure  should  be  exercised  on  it,  as  this  would 
over-stimulate  the  organ,  and  might  lead  to  later  exhaustion 
or  cause  injury  to  the  genital  canal,  especially  the  vaginal  en- 
trance and  perineum.  Compression  after  delivery  is,  on  the 
contrary,  very  useful,  and  will  presently  be  considered.  Moderate 
pressure  on  the  fundus  uteri  is  also  allowable  if  the  contractions 
of  the  uterus  and  abdominal  muscles  are  defective. 

The  head  must  under  no  circumstances  be  pulled  on  in  the 
attempt  to  help  out  the  shoulders.  All  that  may  safely  be  done 
is  to  hold  it  between  the  flat  hands  and  press  it  a  Httle  upward 
or  downward.  As  a  rule,  I  do  not  touch  it  after  once  it  is  out- 
side of  the  genital  canal. 

Liberation  of  the  Umbilical  Cord. — At  this  stage  the  accoucheur 
should  ascertain  whether  the  cord  is  wound  around  the  neck, 
and,  if  so,  whether  one  of  the  ends  yields  on  moderate  traction. 
As  soon  as  the  loop  becomes  large  enough  he  should  pull  it  over 
the  head  of  the  foetus,  but,  if  he  meets  with  too  much  resistance, 
he  should  tie  the  cord  with  two  ligatures  an  inch  apart  and  cut 
it  with  blunt-pointed  scissors. 

When  the  shoulders  are  born,  there  is  no  more  resistance; 
but,  since  according  to  law  the  child  is  not  born  and  has  no 
right  as  such  until  its  whole  body  is  outside  of  the  mother,  I  am 
in  the  habit  of  pulling  it  out. 

Next  the  mother  should  be  turned  on  her  back,  as  the  dorsal 
decubitus  is  much  better  than  the  left-side  position  during  the 
third  stage.  She  lies  with  bent  knees,  and  the  child  is  placed 
transversely  in  front  of  her  genitals.  The  accoucheur  needing 
both  his  hands,  the  nurse  should  take  hold  of  the  uterus,  i^ith 
four  fingers  behind  and  the  thumb  in  front,  and  compress  it 
firmly. 

Tying  and  Cutting  the  Cord. — The  accoucheur  should  now 
take  the  umbilical  cord  gently  between  his  thumb  and  index- 
finger,  and  when  pulsation  stops  he  should  tie  the  cord  and  divide 
it  with  scissors.  The  most  convenient  way  for  the  doctor  and 
the  safest  for  the  baby  is  to  hold  the  cord  between  the  thumb 
and  the  ring-finger  in  front  and  between  the  index  and  the 
middle   finger  behind,   and   cut  between   the   fingers.      For  the 

*  The  writer  ha8  entered  more  in  detail  into  the  que8tion  of  "The  Obstetric 
Treatment  of  the  Perineum"  in  an  article  published  in  the  American  Journal  of 
Obstetrics,  vol.  xiii.,  No.  11,  April,  1880. 
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ligation  of  the  cord  I  prefer  the  thickest  ball  cotton,  taken  double, 
which  is  soft,  strong,  and  sufficiently  wide  and  is  sterilized  by 
immersion  in  diluted  lysol.  Two  ligatures  are  used.  I  tie  the 
two  ends  of  each  together,  and  make  the  double  thread  about 
twelve  inches  long.  Before  placing  it  around  the  cord,  the  ac- 
coucheur should  satisfy  himself  that  the  abdomen  is  closed  and 
that  no  part  of  the  intestines  lies  in  the  cord.  After  having 
found  everything  normal,  he  places  his  first  ligature  around 
the  cord  about  three-quarters  of  an  inch  from  the  skin.  This 
ligature  should  be  well  tightened,  especially  if  the  cord  is  ''fat," 

Fio.  224. 


Child  placed  transversely  in  front  of  mother's  genitals,  doctor  cutting  the  cord. 


since  its  role  is  to  close  the  three  vessels  of  the  umbilical  cord. 
I  take  only  half  a  hitch  on  one  side,  bring  the  ligature  around 
on  the  other  side,  take  another  half  hitch,  tighten  again,  and 
then  tie  the  ends  in  a  double  bow.  The  second  ligature  is  placed 
around  the  cord  an  inch  nearer  to  the  mother,  and  simply  tied 
in  a  knot,  and  then  the  cord  is  cut  midway  between  the  two 
ligatures  (Fig.  224). 

A  few  words  will  explain  why  these  little  things  are  done 
in  this  way  and  not  otherwise.  By  waiting  till  pulsation  stops 
in  the  cord  we  allow  a  certain  amount  of  blood,  which  otherwise 
would  remain  in  the  placenta  and  to  which  the  child  has  a  natural 
right,  to  be  propelled  into  its  body. 

By  making  the  stump  of  the  cord  short  we  avoid  an  undesir- 
able leverage,  a  long,  dricd-up  stump  being  pulled  hither  and 
thither  by  the  bandage  and  perhaps  broken  off  prematurely. 
We  also  obtain  the  advantage  of  having  less  decaying  material 
in  connection  with  the  child. 

We  put  on  the  first  ligature  with  great  care  and  tie  it  in  a  bow 
so  that,  if  on  later  inspection  it  proves  not  to  l)e  tight  enough. 
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but  to  allow  some  oozing  of  blood,  we  may  easily  tighten  it. 
The  second  ligature  serves  only  to  arrest  bleeding  from  the  pla- 
centa, which  will  be  thrown  off  in  a  few  minutes.  It  is  chiefly 
put  on  for  cleanliness'  sake,  so  as  not  to  have  the  placental  blood 
soil  the  bed;  but  another  reason  for  using  it  is  that  there  may 
be  a  second  child  connected  with  the  same  placenta,  which  might 
bleed  to  death  from  loss  of  blood. 

If  the  cord  is  very  thick,  it  is  well  to  press  some  of  the  gelatin 
of  Wharton  in  the  direction  of  the  mother  before  tying  the  cord. 

When  the  cord  has  been  tied,  the  child  is  wrapped  up  in  a 
warm  piece  of  flannel,  and  outside  of  that  a  shawl,  quilt,  or 
blanket.  The  whole  child  should  be  covered,  inclusive  of  the 
head,  just  leaving  a  little  opening  to  give  access  to  air.  New- 
born children  do  not  need  much  air,  but  they  are  very  sensitive 
to  cold.  Having  placed  the  child  in  a  safe  place  at  the  lower 
end  of  the  bed,  the  accoucheur  returns  to  the  mother.  He  now 
relieves  the  nurse  in  compressing  the  uterus. 

Expression  of  the  Placenta  (Fig.  225). — If  the  uterus  is  not 
well  contracted,  he  should  move  the  abdominal  wall  over  the 
fundus  from  side  to  side  and  grasp  the  uterus  tightly.  If  all  is 
normal,  he  just  holds  the  uterus  in  the  hollow  of  his  hand.  When 
he  feels  a  new  strong  contraction  come  on, — a  so-called  after- 
pain, — he  should  place  his  eight  fingers  behind  the  uterus  and 
the  two  thumbs  in  front,  and  during  the  pain  squeeze  the  uterus 
like  a  lemon.  When  the  pain  ceases,  he  stops  squeezing  and 
again  holds  the  uterus  with  the  left  hand,  waiting  quietly  for 
the  next  pain  to  come  on,  when  he  repeats  the  squeezing  with 
both  hands.  At  the  third  or  fourth  pain  the  placenta  rolls  out 
into  the  bed,  retained  only  by  the  inverted  membranes. 

This  is  essentially  the  method  invented  by  Cred6,  of  Leipsic. 
Still  there  are  some  differences.  Cred^  seized  the  uterus  with 
only  one  hand  and  pushed  it  in  the  direction  of  the  hollow  of 
the  sacrum,  wherefore  the  adversaries  of  his  method  say  that 
he  did  not  loosen  the  placenta,  but  pressed  it  down  to  the  vaginal 
entrance  and  out  through  the  rima  pudendi,  using  the  empty 
uterus,  which  is  hardened  by  massage,  to  press  with.  In  my 
opinion  this  is  a  mistake.  At  least  I  know  for  sure  that  by  my 
modification  of  the  method  I  squeeze  the  placenta  out  of  the 
womb,  and  it  is  likely  that,  by  increasing  the  contractile  power 
of  the  musculature  of  the  uterus,  I  aid  it  in  throwing  off  the 
placenta.  The  pressure  against  the  sacrum  appears  to  me 
unnatural  and  apt  to  do  harm  by  loosening  the  connection  be- 
tween the  uterus  and  the  pelvis,  whereas  the  squeezing  imitates 
and  sustains  nature.  I  differ  from  Cred6  also  in  regard  to  the 
time  when  the  placenta  is  expressed.  According  to  him,  the 
sooner  it  is  done  the  better,  and  he  gave  four  and  a  half  minutes 
as  the  average  time  for  the  expression.  In  my  experience  so 
early   an   expulsion   leads   to   retention   of   membranes   and   to 
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and  wijv  thoin  dry  with  clean  lowols.  The  iinorior  of  the  genitals 
should  not  Ih^  touoheil,  but  the  mons  Veneris  and  the  out^de 
of  the  labia  should  Iv  washeti  with  alv?orlieni  cotton  dipped 
in  lysol  water.  If  the  pubic  hairs  are  matted  together  with  blcKxl- 
clots,  it  is  U^tter  to  cut  off  Si>me  of  them. 

AMomhu}!  Hindicr.  -  When  the  woman  has  l^een  washed 
and  wijvd  dry,  certain  bandages  should  Ix^  applied.  The  writer 
improvist^s  thesi^  himself  at  the  lime  they  are  to  lie  put  on. 
First  comes  the  binder,  a  pitve  of  unbleacheil  muslin  long  enough 
to  gi>  iMuv  arv^und  the  al>- 
domen  and  overlap  a  little, 
and  wide  enough  to  extend 
fnun  the  trwhanters  to  the 
ensifonn  prwess.  The  un- 
bleached  muslin  onlerwi  Ix^ 
ing  a  yard  wide,  1  double 
it  lengthwit^\  put  the  fold 
downwarvl,  and  tear  off  the 
sujHTtluoiis  tissue  at  the 
upjvr  end.  This  binder  is 
drawn  tightly  together  in 
front  of  the  lower  i\art  of 
the  alnlomen,  leaving  the 
ends  frix\  Nex;  1  gv>  ui^ 
warxl,  always  lightening  the 
binder  and  int^^rling  large 
safety-pins  wrjx^n.iicularly, 
Si>  as  to  place  ther.i  a:  righ: 
angles  to  the  dirxviion  in  which  the  bandage  would  open.  When 
the  waisT  is  reache^i,  a  fv^ld  is  taken  in  on  each  side  and  fastened 
with  a  pin.  an.:  rnally  one  or  *wv  nion?  arv*  plaoevl  in  the  median 
line,     A  cwvi  nur^"*  can  ;^in  such  a  binder  very  accurately,  fc4d- 
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It   will  be 


tliat   the  binder  formi= 
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ne c e ssar y  s  u  p  p o r  t 
for  my  perineal  pad;  but  independently  of  that  I  am  deciiledly 
in  favor  of  its  use.  as  it  steatlies  the  uterus  and  conri>resses  the 
abdoniiiiai  wall,  whereby  involution  is  furthered,  and  the  un- 
sightly pronnnence  of  the  abdomen  so  often  observed  in  women 
who  have   not  been  i)roperly  nursed  in   childbed  is  avoided. 

Some  think  every  kind  of  jjerineal  dressing  is  superlluous, 
others  just  put  a  hiose  napkin  in  between  tlie  thiiijhs;  but  my 
pad  has  at  least  the  advantage  of  protecting  the  genitals  against 
contaet  with  unclean  objects;  it  makes  the  patient  feel  com- 
fortable; and  it  is  very  popular  with  the  laity  liecause  it  is  sup- 
posed to  protect  the  parts  against  cold,  tliis  bugbear  suspected 
by  the  public  to  be  resptuisible  for  almost  any  disease. 

The  principles  of  tlus  treatment  may  be  followed  even  when 
strict  economy  is  imperative.  Then  common  cotton  batting 
may  \w  substituted  for  t!ie  more  expensive  absorlient  cotton 
in  the  outer  {jart  of  the  dressing,  where  it  only  serves  to  make 
bulk,  or  even,  though  less  well,  in  the  inner,  antisejjtic,  part  of 
the  pad.  Gutta-percha  tissue  may  be  replaced  by  the  much 
cheaper  oiled  muslin,  or  even  left  out  altogether.  Instead  of 
lys<»l  one  may  use  carbolic  aci<L  In  this  way  the  expenses 
would  be  reduced  to  S  cents  for  a  liuiune  of  cotton  batting,  36 
cents  for  six  yards  of  unbleached  muslin,  H)  cents  for  two 
dozen  safety-pins,  and  40  cents  for  eight  ounces  of  carbolic 
acid,  — 94  cents  in  all.  Women  who  cannot  afford  that  small 
e;<ljense  had  lielter  be  delivered  in  sonu'  charitable  institution, 
or  the  doctor  nuiy  onut  all  dressings  and  bring  with  him  some 
bichloride  of  mercury  tablets  or  carbolic  acid  for  disinfection  of 
hLs  own  h anils.    If  the  forceps  is  used,  it  shouhl  be  boiled. 

I'rehminarif  Domhv. — In  ftu'mer  writings  I  recommended  tc) 
pve  a  disinfectant  vaginal  douclu*  before  delivery.  In  this  respect 
I  have  changeil  my  views  and  practice,  but  there  is  much  to 
be  said  on  both  sides, — for  and  against  the  preliminary  douche. 
Those  who  are  opposed  to  its  use  say  tluit  it  has  V>een  proved 
that  there  are  no  pathogenic  bacteria  in  tlie  normal  vaginal 
secretion  of  pregnant  women,  that  it  even  has  the  power  of 
killing  microbes  experimentally  brought  in,  that  it  is  a  useful 
lubricant,  and  that  the  danger  of  carrying  infecting  germs  into 
the  vagina  with  fingers  and  syringes  is  greater  than  tlie  advantage 
to  be  *!erived  from  the  germicidal  propi-rties  of  th<»  fluid  injected; 
and,  finally,  tliat  if  there  be  microbes  in  tlie  vagina  they  will 
not  be  removed  by  administering  a  doviche. 

To  this  may  be  answered,  that  the  vaginal  secretion  fre- 
quently has  lost  its  nornud  alkalinity  and  thereby  its  germicidal 
power.  Furthermore,  pathogenic  microbes  according  to  some 
investigators  are  found  normally  in  the  vagitia  (p.  127)  or  may 
be  brought  in  through  coition  or  other  contact  immediately 
before  labor.    The  writer  recently  saw  a  case  in  which  the  hus- 
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band,  a  laboring  man,  when  his  wife  complained  of  pain,  satisfied 
himself  by  vaginal  examination  every  morning  before  going  to 
work  that  the  os  had  not  begun  to  dilate!  The  normal  glairy 
fluid  which  lubricates  the  parturient  canal  is  poured  out  in 
abundant  quantity,  even  if  a  vaginal  douche  has  been  given 
at  the  beginning  of  labor.  If  the  douche  cannot  remove  all 
the  microbes  found  in  the  vagina,  it  may  at  least  reduce  their 
number  sufficiently  to  enable  nature  to  master  those  left.  But 
since  there  is  a  real  danger  of  infection  being  carried  by  fingers 
and  instruments,  and  since  there  is  abundant  evidence  that  the 
best  results  may  be  obtained  without  using  any  prophylactic 
douche,  it  is  better  under  ordinary  circumstances  to  omit  it. 
If,  however,  the  vaginal  discharge  is  neutral  or  acid,  and  es- 
pecially if  it  is  purulent,  a  douche  of  two  quarts  or  more  of  a  1 
per  cent,  solution  of  lysol  or  carbolic  acid  should  be  given  before 
making  the  vaginal  examination. 

The  distrust  of  the  efficiency  of  the  douche  has  led  some  to 
recommend  instead  rubbing  or  scrubbing  of  the  vagina  as  in 
preparing  it  for  a  gynaecological  operation,  but,  since  this  cannot 
be  done  without  removing  the  epithelium  in  places,  such  a  pro- 
cedure is  likely  to  do  much  more  harm  than  it  can  possibly 
do  good,  and  ought,  therefore,  to  be  deprecated. 

Catheterization, — It  is  of  great  importance  to  keep  the  bladder 
empty  or  only  slightly  filled  during  labor  and  delivery.  Braune's 
plate.  Tab.  C  (Fig.  205,  p.  171),  has  taught  us  that  during  labor 
the  whole  bladder  is  pulled  up  above  the  symphysis  and  becomes 
stripped  of  its  peritoneal  covering.  The  smaller  its  surface, 
the  easier  this  will  be  done.  Before  the  use  of  the  obstetric 
forceps  had  become  so  common  as  in  our  time,  vesicovaginal 
fistulae,  involving  a  large  portion  of  the  base  of  the  bladder, 
were  by  no  means  rare,  and  they  were  due  to  compression  of 
the  organ  between  the  head  and  the  symphysis.  The  viscus 
being  drawn  up,  the  urethra  becomes  much  lengthened  and  is 
often  compressed,  so  that  the  patient  cannot  urinate. 

It  then  becomes  necessary  for  the  accoucheur  to  draw  the 
urine,  and,  as  the  urethra  is  so  long,  the  common  female  catheter 
will  often  be  found  too  short.  If  a  soft-rubber  catheter  can  be 
passed,  it  is  safest  of  all  on  account  of  its  flexibility.  If  it  cannot, 
a  male  metal  catheter  should  take  its  place.  By  having  it  of 
flexible  metal,  we  obtain  the  great  advantage  that  we  may  chjange 
the  curvature  to  fit  each  case.  In  order  to  pass  one,  it  may, 
however,  become  necessary  to  lift  the  presenting  head  from  the 
vagina.  Whatever  catheter  is  used  should  be  disinfected  by 
boiling  a  few  minutes  in  a  solution  of  soda  (an  even  tablespoon- 
ful  to  a  quart  of  water). 

Ancosthesin.  —  Every  woman  ought  to  know  the  name  of 
Sir  James  Y.  Simpson,  who  in  1847  introduced  the  use  of  chloro- 
form in  normal  childbirth.     He  met  with  great  opposition  when 
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he  first  advorated  tliLs  noveify.  The  medical  profession  tliought 
it  dangerous,  and  the  orthodox  clergy  found  it  sacrilegious; 
but  science  prevailetl,  and  found  a  mighty  ally  in  no  less  a  jjerson 
than  Her  Majesty  Qiieeo  Victoria,  who  Hdcj[>led  tlie  new  method 
ill  her  next  confinement.  Ho  august  an  example  could  not  fail 
to  find  numerous  imitators,  and  socm  the  custom  spreatl  from 
Great  Britain  over  the  wliole  civilised  world.  Occasionally  I 
?nt>et  with  a  person  who  is  afraid  of  tlie  aiiiestlietic  and  j>refers 
to  suffer;  but  I  have  never  seen  a  woman  in  labor  who  after 
having  siiielled  ehlorofonn  once  and  experienced  its  wonderful 
efTect  would  do  without  it.  Some  women  give  l>irth  to  their 
children  with  so  little  ptun  tliat  they  do  not  need  any  anu'sthetic, 
and  they  are  rewarded  for  their  fortitude  by  a  shorter  duration 
of  labor  and  greater  safety  in  regard  to  hemorrhage.  Even  if 
given  intelligently,  chloroform  )jrolongs  the  interval  between 
uterine  contractions  and  —  I  do  not  think  we  can  <ieny  it  — 
predisposes  in  jjost-partum  liemorrhage.  If  useil  too  early  and 
in  too  large  a  (|uantity,  it  becomes  dangerous.  The  wTiter's 
practice  is  to  defer  its  use*  as  long  as  possible,  for  w^hen  once  we 
iiegin  we  must  give  it  every  time  pain  returns,  unless  there  arises 
a  positive  counter-indicatif)n  to  its  administration.  I  give  it 
always  when  the  head  api>ears  at  the  rima  pudendi.  but  if  tlie 
woman  suffers  much  I  give  it  earlier  in  the  sectmd  stage,  never 
in  the  first. 

In  obstetric  cases  chloroform  should  be  given  in  an  entirely 
different  way  from  that  used  in  operations.  Some  nervous  and 
pusillanimous  wiHuen  thiTik  the  doctor  can  amestheiize  them 
when  they  feel  the  first  pain,  and  keep  them  unconscious  till 
the  child  is  born.  This  wouhl  be  exceedingly  dangerous  for 
mother  and  child,  and  ought,  therefore,  not  to  l>e  thought  of. 
The  way  to  giv^e  chr)h>rf<>rm  is  at  the  beginning  of  a  contraction 
to  pour  eight  or  ten  drops  on  an  Rsmarch  mask  (Fig.  221)  and 
apply  it  over  the  patient's  nose  and  mouth.  As  soon  as  the  pain 
ceases  it  should  be  removed.  It  is  only  during  the  few  minutes 
while  the  head  [lasses  the  rima  pudendi,  and  when  the  pain  is 
greatest,  that  the  patient  is  kept  amrsthetized  to  the  surgical 
degree  and  uninterruptedly.  As  soon  as  the  liead  is  l>orn  no 
more  chloroform  should  be  given. 

In  private  [JHictice  har*IIy  any  other  amesthetic  than  chlo- 
roform is  used.  1^'or  protracted  obstetric  o|ierations^  such  as 
Cs!sarean  section,  the  writer  prefers  ether,  as  in  all  other  opera- 
tions, on  account  of  its  greater  safety. 

M ednllanj  CofainizQlion. --After  the  German  surgeon  August 
Hier  had  puljlished  '  his  tliset^very  that  ana'sthesia  may  l>e  pro- 
duced in  the  lower  half  of  the  l>otly  (^f  man  without  causing 
unconsciousness,    by    injecting    cocaine    into    the    sjiinal    canal. 


'  Bier,  Zcitwhrift  fiir  Chirurgie,  April,  1899. 
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this  method  was  for  some  time  used  rather  extensively  in  gynaeco- 
logical and  obstetrical  operations  and  even  in  normal  labor  cases. 
In  this  country  it  found  an  enthusiastic  spokesman  in  Dr.  S. 
Marx.' 

The  patient  is  placed  in  a  sitting  posture  on  a  table  and  made 
to  bend  forward  until  the  lumbar  region  forms  a  convex  cur- 
vature. If  she  cannot  sit  up,  she  may  he  on  the  left  or  right 
side  with  arched  back.  The  field  of  operation  is  disinfected 
as  well  as  the  operator's  hands.  A  sterilized  needle,  ten  centi- 
metres (four  inches)  long,  is  pushed  in  between  the  fourth  and 
fifth  lumbar  vertebrae.  The  operator  places  his  left  thumb  on 
the  spinous  process  of  the  fifth  lumbar  vertebra  and  pushes 
the  needle  in  immediately  above  and  just  outside  of  the  nail, 
in  a  direction  going  straight  forward.  He  should  push  it  rapidly 
through  the  skin,  but  threafter  proceed  slowly.  If  it  strikes 
a  bone,  the  direction  must  be  altered  a  little.  The  needle  must 
enter  the  subarachnoid  space,  when  the  cerebrospinal  fluid  will 
flow  out  drop  by  drop.  This  is  the  only  criterion  that  the  needle 
is  in  the  right  place,  and  has  also  the  advantage  of  forcing  the 
air  out  of  the  hollow  needle.  In  order  to  avoid  a  possible  break- 
ing of  the  point  of  the  needle,  the  bevelled  part  of  it  is  made 
very  short.  To  the  needle  is  screwed  a  common  hypodermic 
syringe  containing  a  sterile,  freshly  prepared  2  per  cent,  solution 
of  hydrochlorate  of  cocaine.  Since  cocaine  is  decomposed  by 
heat,  the  salt  should  be  dissolved  in  sterile  water  and  only 
boiled  for  1  minute.  Of  this  solution  from  10  to  15  minims  are 
injected,  containing  from  one-fifth  to  one-fourth  grain  of  the 
salt.  Fully  a  minute  should  be  devoted  to  the  injection,  and 
the  syringe  should  not  be  removed  from  the  needle  for  at  least 
two  minutes  after  injecting. 

Occasionally  there  is  a  preliminary  hyperivsthesia,  but  this 
is  transient,  and  in  from  two  to  fifteen  minutes  anaesthesia  is 
generally  complete.  If  at  the  end  of  half  an  hour  the  desired 
result  is  not  obtained,  or  if  after  complete  anaesthesia  the  sensa- 
tion of  ))ain  returns,  the  injection  may  be  repeated.  In  this 
way  three-fourths  of  a  grain  has  been  injected  within  an  hour. 
The  ana\sthesia  extends  always  from  the  umbilicus  downward 
to  the  tips  of  the  toes,  and  sometimes  up  to  the  neck  or  even 
the  vertex.  It  lasts  from  30  minutes  to  several  hours.  The 
immediate  result  and  the  seciuels  are  not  pleasant.  Complaints 
of  burning  pains  in  legs  and  feet  are  common.  Frequently  there 
are  nausea,  vomiting,  severe  headache,  profuse  perspiration, 
and  chilly  sensations.  The  pulse-rate  increases  and  the  tem- 
perature may  rise  to  103°  F.  In  some  cases  rigidity  of  the  mus- 
cles of  the  back  followed  the  injection  and  lasted  for  a  week. 
Alarming    respiratory    failure,    staggering    gait,    tingling    and 


*  Marx,  Medical  News,  August  25,  1900;  Medical  Record,  October  6,  1900. 
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numbness,  great  spinal  pain  on  the  day  following  the  operation, 
and  verii^o  have  also  been  ol>served;  likewise  a  ease  of  cyanosis, 
pulselessness,  anil  loss  of  eonseimisness. 

In  some  eases  no  anaesthesia  has  been  obtained  or  it  has  l)een 
more  or  less  imperfect,  A  disagreeable  feature  is  the  tendency 
to  involuntary  defecation  and  urinal  ion  sometimes  ol)served. 
In  several  eases  the  medullary  eoeuinizHtion  has  resulted  in 
death. 

In  multipane  ilie  injection  should  be  made  wlien  the  os  is 
three-fourths  dilated^  in  priniipane  when  it  is  fully  dilated. 
By  repetition  of  the  injection  during  eight  hours  jjatients  have 
been  carried  praetieally  without  pain  through  their  lal>or.  Ex- 
plorations, versions,  extractions,  and  placental  removals  were 
readily  done,  not  with  (juite  as  great  ease  as  under  chloroform, 
but  with  greater  facility  than  in  a  non-anaesthetized  woman. 

In  order  to  avoid  some  of  tlie  uni>Ieasant  or  dangerous  efTccts^ 
specially  vomiting,  headache,  and  heart-failure,  it  has  t>een 
recommen<fed  to  give  twenty  grains  of  bromide  of  potassium  a 
couple  of  hours  before  and  one- tenth  of  a  grain  of  strychnine 
hyiK>deVniically  inunediately  before  making  the  intraspinal 
injection. 

The  author  has  not  used  medullary  cocainiisation,  and  does 
not  intend  to  do  so.  In  his  opinion  this  new^  method  of  inducing 
analgesia  has  a  very  limited  Held  in  general  surgery,— namely, 
in  patients  in  whom  on  account  of  cond>i!!ed  heart  and  kidney 
disease  bnth  chloroform  and  clher  seem  undesiralile.  Even 
those  who  are  in  favor  of  the  method  do  not  recommend  it  for 
laparotomy.  It  ih^es  not  give  the  needed  laxity  of  the  al)dominal 
wall,  and  the  peritoiu^um  has  proved  sensitive  when  there  was 
conifilete  aiiicstliesia  of  the  lower  extremities. 

In  obstetrics  I  do  not  tfiink  there  is  any  call  for  tliis  innovation. 
Cocaine  is  at  best  a  treaclierous  drug.  The  individual  suscepti- 
bility to  it  varies  enormously,  and  the  effect  is  also  different  in 
different  parts  of  the  Ixnly.  The  nearer  to  the  brain  the  appli- 
cation is  tnade  tlie  greater  is  the  danger;  and  if  in  this  ease  tlie 
puncture  is  made  far  away  from  the  encephalon,  on  the  other 
hand  the  injected  Huid  mixes  with  the  cerebrospinal  Huid,  which 
directly  bathes  the  whole  central  nervous  system.  It  is  im- 
possible to  kn<nv  exactly  where  the  end  of  the  needle  is,  and  we 
may  therefore  unawares  inject  the  fluid  eilhrr  into  a  nerve  of 
the  Cauda  equina  or  into  one  of  the  large  veins  that  siUTound 
the  Kpinal  marrow.  Whether  the  injury  to  a  nerve  would  luive 
any  bad  effect  is  not  known.  I>ut  the  injection  into  a  vein  is  not 
unlikely  to  be  dangerous,  and  may  account  for  some  of  the 
numerous  undesirable  threatening  or  fatal  effects  observed  in 
some  cases. 

While  the  drug  itself  and  the  place  of  its  application  are  a 
source  of  danger,   there  is  also   considerable  danger   of  sepsis. 
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Do  what  we  like,  the  skin  cannot  be  disinfected.  In  the  deeper 
parts  of  the  cutaneous  glands  the  microbes  find  a  lurking-place 
from  which  no  amount  of  disinfectants  applied  to  the  epidermis 
can  dislodge  them.  In  passing  through  the  skin  the  needle  may 
therefore  carry  them  into  the  spinal  canal,  where  they  still  more 
escape  our  vigilance  and  may  begin  their  deleterious  work. 
I  am  fully  aware  that  this  would  also  apply  to  hypodermic  in- 
jections, of  which  hundreds  are  given  without  causing  inflam- 
mation. But  occasionally  we  see  even  such  an  injection  followed 
by  the  formation  of  an  abscess,  and  if  carried  right  into  the 
cerebrospinal  fluid  or  into  the  lumen  of  a  spinal  vein,  the  effect 
would  probably  be  much  more  serious.  The  danger  of  sepsis 
is  therefore  immanent  in  this  method.  It  has  also  been  accom- 
panied by  a  high  mortality  (8  deaths  in  1708  cases,  or  about 
1  in  200). 

Even  if  the  patient  comes  safely  through  the  operation, 
certain  most  important  after-effects,  such  as  vomiting,  severe 
headache,  etc.,  await  her  in  nearly  all  cases.  The  puncture 
itself  made  with  a  needle  that  must  have  solidity  enough  not 
to  break,  especially  a  repeated  puncture,  must  cause  an  Amount 
of  pain  which  cannot  be  disregarded  any  more  than  the  patient's 
fear  of  what  she  is  going  to  suffer  in  her  perfectly  conscious 
condition. 

Looked  at  from  the  special  stand-point  of  the  obstetrician, 
the  method  seems  to  have  serious  drawbacks.  All  sensation  of 
pain  being  absent,  the  distention  of  the  perineum  cannot  call 
into  operation  the  normal  reflex  contraction  of  the  abdominal 
muscles,  as  a  result  of  which  the  second  stage  of  labor  is  unduly 
prolonged  or  tempts  the  accoucheur  to  abbreviate  it  by  opera- 
tive interference.  Thus,  in  a  report  of  22  cases  of  normal  labor 
treated  with  medullary  cocainization,  I  find  that  delivery  was 
accomplished  7  times  by  forceps  and  3  times  by  manual  extrac- 
tion or  version.  If  it  is  necessary  to  deliver  artificially  in 
nearly  half  the  whole  number  of  cases,  that  alone  would  be  enough 
to  condemn  the  procedure. 

Finally,  it  seems  to  me  utterly  superfluous  and  uncalled  for 
to  subject  the  parturient  woman  to  the  multifarious  discomforts 
and  great  dangers  of  medullary  cocainization  when  in  chloro- 
form we  have  an  absolutely  ideal  aniesthetic  for  the  alleviation 
or  abolition  of  the  throes  of  labor.  Whatever  may  be  thought 
of  the  safety  or  danger  of  the  use  of  this  drug  in  surgical  opera- 
tions, in  labor  cases  there  has  never,  to  the  writer's  knowledge, 
been  reported  a  case  of  death  attributable  to  its  administration. 
The  reason  of  this  wonderful  immunity  is  probably  to  be  found  in 
the  condition  of  the  heart,  which  by  the  exertions  incident  to 
labor  is  strengthened  to  its  utmost  vigor.  The  accoucheur  can 
vary  the  amount  given  and  the  intervals  between  the  applications 
of  the  mask  to  a  nicety,  and  at  any  moment  discontinue  the 
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anaesthetic*  He  can  allow  8o  much  pain  to  l)e  felt  as  he  thinks 
necessary  to  call  into  action  reflex  contractions  and  to  avoid 
post-partuin  hemorrhage.  He  can,  so  to  say,  merely  take  off 
the  edge  of  the  pain,  or  he  can  produce  so  deep  an  amesthesia 
that  the  greatest  operations  may  be  performed  without  the 
knowledge  of  the  patient.  There  are  no  unpleavsant  sensations 
whatsoever  connected  with  the  use  of  chloroform  cither  during 
or  after  its  administration.  It  affords  simply  iinspcakable  relief 
to  the  poor  sufferer.  If  used  in  normal  labor  it  is  not  even  fol- 
lowed by  vomiting  or  nausea,  as  is  sometimes  the  case  after 
operations.  The  moment  the  child  is  horn,  the  mother  is  as 
free  from  pain  and  discomfort  as  when  no  amcsthetio  has  been 
given, 

llt/pnotism. — Hypnotists  claim  that,  at  least  in  some  women, 
they  can  produce  such  a  deep  sleep  that  the  patient  is  not  awak- 
ened by  tiie  pains  of  lalror,  and  that  after  awakening  she  has 
no  rec(jllection  wliatevcr  of  what  has  taken  place.  I  was  once 
invited  by  a  very  skilful  and  experienced  hypnotist  to  witness 
the  effect  of  hypnotism  in  a  conhnernent  case.  On  other  oc- 
casions I  liad  seen  this  man  produce  all  sorts  of  hallucinations, 
take  away  pain,  and  even  make  tlie  pulse  beat  simultaneously 
fith  different  tre(|uency  at  the  two  wrists  of  tlie  same  person, 
ad  in  this  case  the  patient  was  quite  accustomed  to  being 
itna*sthetized.  It  was  her  sixtli  confinement,  and  the  child  was 
small,  weighing  between  five  and  six  pounds.  But  in  spite  of 
all  these  favorable  circumstances,  the  exhil>ition  was  almost  a 
complete  failure.  The  palient  complained  of  lieadache.  The 
doctor  stroked  her  head,  and  it  passed  off  immediately.  But 
ibor-pains  nuule  her  groan  and  contract  her  face  just  as  much 
any  other  wonuin,  and  on  being  (|uestu>ned  she  said  she  had 
bad  pain.  When  the  head  began  to  distejid  the  vulva  and  when 
it  passed,  she  cried  fmt  wihlly  and  declared  she  had  never  suffered 
\  ifo  much.  Of  course,  it  is  far  from  me,  on  account  of  this  single 
CRsi*,  to  reject  what  has  l^eeo  stated  by  several  hypnotists  here 
and  in  Europe:  but  if  we  take  into  considerati(yn  that  only  few 
physicians  can  itroduee  the  hypnotic  couditiim  in  the  patient^ 
that,  as  a  rule,  the  hyptitJiist  lias  gradually  in  repeated  sittings 
to  gain  power  over  the  patient,  and  that  many  tldnk  that  hypno- 
tism weakens  the  nervtms  system,  it  is  not  likely  that  suggestion 
will  replace  chlorof<jrm  to  any  extent. 

Hydramate  of  kijoscine,  on  the  other  hand,  promises  well:  yiiF 
gr.  is  given  hypodermically  at  the  begiimiug  of  the  first  stage. 
It  produces  deep  sleep,  during  which  paiidess  delivery  takes 
place,  even  when  forceijs  is  used.  The  dose  is  repeated  when, 
after  6  or  8  hours,  sensibility  begins  to  return.' 
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CHAPTER    VIII. 

CARE  OF  THE   NEW-BORN   CHILD. 

When  the  accoucheur  is  through  with  the  mother,  he  should 
return  to  the  child,  which  had  been  temporarily  placed,  properly 
wrapped  up,  at  the  foot  of  the  bed  or  in  some  other  safe  and 
suitable  place.  He  should  inspect  the  navel-cord  and  satisfy 
himself  that  there  is  no  bleeding.  If  there  is,  he  reopens  the 
ligature  and  tightens  it. 

Ne^^t,  the  eyes  should  receive  attention.  In  lying-in  hospitals 
they  should  be  washed  outside  with  a  saturated  solution  of 
boric  acid,  and,  spreading  the  lids  open  between  the  left  thumb 
and  index-finger,  one  drop  of  a  two  per  cent,  solution  of  nitrate 
of  silver  should  be  allowed  to  fall  on  the  centre  of  the  cornea 
from  a  dropper,  or  preferably  from  a  solid  glass  rod,  since  the 
latter  holds  only  one  drop,  while  by  a  careless  use  of  the  dropper 
sometimes  several  drops  have  been  squirted  into  the  eye.  This 
method  was  invented  by  Professor  Carl  F.  S.  Cred6,  of  Leipsic, 
and  shortly  after,  on  the  14th  of  October,  1882,  introduced  by 
the  author  in  America.^ 

The  object  of  this  treatment,  which  may  seem  unnecessarily 
harsh,  is  to  preserve  the  infant  from  acquiring  ophthalmia  neona- 
torum by  infection  during  its  passage  through  the  parturient 
canal  of  a  woman  suffering  from  gonorrhoea.  Before  the  pre- 
ventive treatment  was  generally  adopted,  this  purulent  ophthalmia 
was  a  very  common  disease  of  the  eyes  of  new-born  children 
in  lying-in  hospitals,  and,  according  to  large  statistics,  from 
one-third  to  two-thirds  of  those  affected  with  blindness  lost 
their  sight  from  this  cause.  When  once  the  disease  is  developed, 
such  care  is  needed  to  prevent  it  from  ending  in  blindness  that 
at  least  two  nurses  are  required  to  carry  out  the  necessary  treat- 
ment, consisting  in  frequent  irrigation  of  the  eyes  with  saturated 
solution  of  boric  acid  and  still  more  frequent  applications  of 
ice  compresses  to  the  lids.  If  now  we  take  into  consideration 
how  often  the  gonococcus  is  found  in  the  vaginal  secretions  of 
the  women  delivered  in  lying-in  hospitals,  and  that  the  instilla- 
tion of  silver  nitrate  is  an  almost  infallible  preventive  and,  as  a 
rule,  is  quite  safe,  there  cannot  be  any  doubt  about  the  wisdom 
of  using  this  prophylaxis  as  routine  treatment  in  such  institutions. 
In  most  cases  there  is  no  reaction  whatsoever.  In  some  I  ob- 
served a  slight  serous  discharge  from  the  conjunctiva,  which 
disapi)earo(l  in  a  few  days  without  any  treatment.  I  do  not 
use  tins  method  in  private  practice  except  when  I  know  that 

'  Hcnrv  J.  (lamKucs,  Prevention  of  Ophthalmia  Neonatorum,  Amer.  Jour. 
Med.  Sci., 'October,   1884. 
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ne  mother  or  the  father  of  the  chikl  recently  lias  had  a  gorior- 


?h   tht 
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Uurmg  pregiiaiiey  has 
been  suffering  from  a  i>uryleiit  discharge  from  tJie  vagina.  If 
I  use  tlxis  preventive,  I  do  it  wilhout  calHng  any  attention  to  it, 
or  even  without  the  knowledge  of  the  parents.  Under  such 
circunLstancos  the  danger  of  tlie  child  falling  a  victim  to  purulent 
ophthalmia  is  so  great  that  remote  possii)ilities  of  trouble  arising 
from  the  instillation  ought  not  to  carry  weight. 

Of  late  ])rotargol  in  a  10  per  cent,  solution  has  been  substituted 
for  the  nitrate  of  silver.  It  is  said  to  be  as  efl'ective  and  much 
les.s  irritating.  Zweifel  recommends  a  1  per  cent,  soluiitui  of 
silver  acetate  instead  of  nitrate.  Under  ordinary  circumstances 
I  take  it  to  be  sufficient  to  wash  the  eyes  of  the  child  witli  i>lain 
cohl  water  or  saturated  solution  of  boric  acid  and  a  hne  pledget, 
be  it  sterilized  gauze  or  absorbent  cotton,  or  a  i)iece  of  a  fine 
pocket  handkerchief. 

Tlie  intnitli  is  cleaned  with  a  piece  of  gauze  wrapped  around 
the  accoucheur^s  little  finger  and  dipped  in  clean  water.  He 
shtjuld  push  it  in  all  the  way  to  the  throat  and  carry  it  over  the 
inside  of  the  cheeks. 

When  the  eyes  and  tlie  mouth  have  V)een  cleaned,  but  not 
before,  the  baby  should  have  its  bath.  Officious  by-standers 
are  very  apt  to  offer  their  services  in  washing  it  immediately 
after  its  birth,  and  even  to  complain  that  it  is  being  neglected. 
This  is  without  foundation.  The  child  does  not  suffer  in  any 
way  when  it  is  proi>erly  wrap|>e(l  up  and  safely  deposited,  whereas, 
Ihe  third  |x*riod  of  labor  being  by  far  the  most  dangerous  for 
the  mother,  full  attention  should  be  concentrated  upon  her, 
and  the  child  sliould  wait  till  everything  has  been  done  for  the 
mother. 

Whenever  possible,  the  child  should  be  bathed  in  a  baby 
wash-tub.  Snuill  children  hate  as  much  to  be  washed  as  they 
dehght  in  moving  their  little  hmbs  without  restraint  in  the 
lukewarm  water  of  the  bath.  As  a  rule,  the  accoucheur  leaves 
the  cleaning  of  the  child  to  the  nurse,  but  he  should  certainly 
in  the  beginning  of  his  career  practise  this  part  of  the  duties 
of  the  lying-in  room  himself,  and  be  perfectly  familiar  with  all 
its  details^  if  for  no  oilier  reason,  in  order  to  be  alile  to  give  in- 
telligent instructions  and  supervise  the  work  of  the  nurse.  The 
water  should  be  slightly  below  the  temperature  of  the  blood, — 
about  98°  F,  If  no  thermometer  is  available,  the  nurse  may 
use  her  elbow — not  her  hand,  which  is  more  accustomed  to 
high  temperature — for  testing  that  of  the  water.  \Mute  Castile 
soap  shouhl  be  used,  as  it  cimtains  neither  ctdoring  matter  nor 
perfumcH  nor  acrid  substances;  but  soap  does  not  easily  remove 
the  vernix  caseosa.  In  places  where  much  of  this  substance 
has  accunuilate<l,  especially  the  armpits  antl  the  groins,  the 
chikl  .should  first  be  anointed  with  sweet  oil.     In  washing  the 


212  NORMAL   LABOR. 

head,  care  should  be  taken  that  the  soap  does  not  trickle  down 
into  the  eyes.  The  child  should  all  the  time  be  sustained  by 
placing  the  left  hand  under  the  back  of  its  head,  so  as  to  hold 
the  face  above  the  surface  of  the  water.  When  the  child  is  clean, 
it  is  lifted  out  of  the  bath  and  dried  with  a  warm,  soft  towel  or 
cotton  cloth,  and  dressed. 

In  private  practice  all  I  personally  do  for  the  navel-cord 
after  having  tied  it  is  to  put  a  piece  of  sterile  absorbent  cotton 
over  it,  which  comes  off  in  the  next  bath,  and  I  have  never  had 
a  case  of  inflammation  arising  from  the  navel;  but  since  in  cutting 
the  cord  we  leave  a  wound,  and  since,  as  we  shall  see  later,  this 
is  a  chief  source  of  disease  in  the  new-born  child,  it  is  rational 
to  dress  it  antiseptically.  In  so  doing  we  should  avoid  fatty 
substances,  and  use  only  dry  powders  which  contribute  to  the 
mummification  of  the  stump;  for  instance,  one  part  of  salicylic 
acid  mixed  with  five  parts  of  starch,  or  equal  parts  of  subnitrate 
of  bismuth,  tannin,  and  lycopodium,  or  pure  boric  acid. 

Some  have  of  late  closed  the  wound  in  the  cord  mth  a  running 
catgut  suture,  uniting  the  edges  of  the  amniotic  sheath. 

The  cotton  is  kept  in  place  by  surrounding  the  middle  of  the 
abdomen  of  the  child  with  a  piece  of  flannel  two  feet  long  and  about 
six  inches  wide.  It  goes  once  and  a  half  times  around  the  body, 
and  is  fastened  in  front  with  safety-pins.  Next,  a  little  woollen 
undervest  is  slipped  over  the  chest  and  abdomen  and  upper 
part  of  the  arms.  Then  the  buttocks  and  groins  are  covered 
with  a  diaper, — that  is,  a  square  piece  of  muslin  or  linen  folded 
so  as  to  form  a  triangle,  the  base  of  which  lies  on  the  child's 
back,  while  the  three  ends  come  together  in  front  and  are  fast- 
ened with  a  safety-pin.  Then  a  long  flannel  petticoat  or  a  square 
piece  of  flannel  going  half  a  yard  beyond  the  feet  is  fastened 
around  the  waist  and  folded  up  in  front  of  the  legs.  The  feet 
are  covered  with  woollen  socks.  Outside  of  the  flannel  petti- 
coat is  put  one  of  white  cotton,  and  finally  a  white  dress,  when 
the  baby  is  ready  to  be  presented  to  its  mother. 


CHAPTER   IX. 

MIDWIVES. 

In  foreign  countries  and  in  all  the  States  of  the  Union  except 
Nebraska,  a  large  number  of  confinements  are  in  the  hands  of 
midwives.  In  the  city  of  New  York  more  than  one-half  of  the 
parturient  women  are  attended  by  this  class  of  helpers.  Most 
of  them  are  Germans,  Scandinavians,  or  Italians  by  birth,  and 
are  employed  chiefly  by  their  own  countrywomen,  the  American 
and  the  Irish  women  being  too  intelligent  and  well  informed 
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Lvail  themselves  of  these  ignorant  and  uncleanly  beings. 
Originally  any  woman  wlio  luid  herself  l>orne  a  child  assisted 
her  friends  in  their  labors,  but  in  the  course  of  time  special 
authorized  guilds  of  midlives  were  formed  who  alone  possessed 
the  right  to  [>ractise  the  art,  and  who  called  in  a  })hysieian  ouly 
when  they  found  tUcmsclves  incai)able  of  completing  a  delivery. 
It  was  Krst  in  the  beginning  of  the  seventeenth  century  that 
in  Paris  doctors  comiiicnced  to  assume  the  direction  of  normal 
labor  cases.  In  tlie  year  16(H)  (.'harics  Ouillenicau  anil  Ibumr^ 
iK'gan  to  be  in  great  re<|uest  l>y  nujst  ladies  of  (luality.  In 
England  physicians  were  not  employed  in  normal  labor  cases 
lx*fore  the  enil  of  the  eighteenth  century,  and  at  first  the  so- 
called  men-midwives  met  with  great  opposition.  In  Germany 
the  old  system  ol>tained  nuieh  lojiger  atnl  io  a  great  extent  still 
exists,  liut  it  lias  Ijecome  quite  usual  i'm  well-to-do  women  to 
employ  physicians  as  accoucheurs  instead  of  mid  wives.  In 
Denmark  also  some  years  ago  physicians  began  to  attend  normal 
labor  eases.  T!ie  reason  of  this  gradual  domination  of  the  field 
of  midwifery  by  ]ibysicians  is  that  the  superiority  of  the  new 
gyst^'in  over  the  old  at  once  bcctmies  so  manifest  wherever  it  is 
tried  that  women  contfuer  their  natural  aversion  to  the  exposure 
of  their  pc^rsons  to  the  sight  and  touch  of  the  male  practitioner 
of  midwifery. 

Compared  with  men,  women  have  done  very  little  for  the 
advancement  of  the  obstetric  art.  Of  the  hundreds  of  thou- 
8and«  of  mid  wives  who  have  plied  their  art  only  four  have  given 
expression  to  their  exficrience  in  printed  books,  t!jr€*e  in  France 
and  one  in  Oermany.  Tlie  oldest  work  of  this  kind  is  that  of 
Louyse  Bourgeois  (16<)9),  but  that  of  Guillemeau  bears  the 
name  date.  Justine  Siegenmndin  publislied  her  **  Konigliche 
and  Churbrandenburgsche  Wehenuitter''  in  IGOf).  jMme.  Boivin 
dedicated  her  work  in  1811  to  Mme.  Lacha)>elle,  whose  jjupil 
8he  styles  lierself.     In  1S21  the  latter  pyl>lislied  the  first  volume 

1  of  her  treatise  on  *^The  Art  of  Accouchement/''  the  last  two 
volumes  of  which  were  edited  l>y  her  nephew,  Ant<»ine  Duges, 
professor  of  obstetrics  at  Montpcllier,  Great  as  tlie  ex|>erience 
and  dexterity  of  these  women   may  have  l>een,  the  science  and 

^  art  of  obstetrics  is  not  a  structure  of  their  rearing,  but  of  phy- 

[gicians  from  Hippocrales  to  the  present  time. 

Obstetric  work  (iresents  certain  peculiarities  which  make  it 

!>re-eniinently  obje(*tiomil>le  to  tolerate  its  ijerfornumce  hy 
lalf-taught  or  totally  ignorant  persons.  Witlituit  a  careful 
examination,  of  which  even  tlie  l)est  midwife,  owing  to  her  lack 
I  of  Hcientific  knowledge  and  training,  is  entirely  incapable*  it  is 
in  most  rases  impossible  to  foretell  whether  a  labor  case  will 
take  a  norma!  course  or  present  difficulties  that  can  be  met 
only  by  all  Uie  resources  of  the  most  advanced  art,  Wliile  in 
[Other    branches    of    the    healing    art    every    ease    concern^    the 
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well-being  or  restoration  to  health  of  one  human  being,  in  ob- 
stetrics every  case  involves  the  fate  of  at  least  two  individuals. 
Besides  the  specific  services  rendered  by  the  obstetrician,  at 
least  three  other  specialties — internal  medicine,  surgery,  and 
paediatrics — are  more  or  less  constantly  involved.  In  no  other 
department  does  prevention  of  evil  play  a  similar  role.  Very 
often  the  demand  for  immediate  action  is  imperative,  so  that 
no  time  is  left  for  examining  books  or  consulting  men  of  larger 
experience. 

As  we  shall  see  further  on,  in  no  branch  of  the  medical  art  has 
the  inauguration  of  antiseptic  measures  wrought  greater  reduction 
in  mortality.  In  an  apparently  simple  case  the  most  important 
operations  may  become  necessary,  and  the  choice  of  methods 
and  the  results  depend,  first  of  all,  on  the  aseptic  condition  of 
the  genital  tract.  Unfortunately,  many  physicians  are  far  from 
doing  their  duty  in  this  respect;  but  most  young  men  are  now 
so  well  informed  in  regard  to  the  advantages  to  be  obtained  by 
following  the  rules  of  antisepsis  and  asepsis  in  general  surgery, 
in  the  surgical  specialties,  and  even  in  internal  medicine,  that 
they  are  willing  to  take  a  reasonable  amount  of  trouble  in  order 
to  secure  clean  midwifery,  whereas  midwives  do  not  understand 
the  first  principles  of  surgical  cleanliness,  and  are  as  unwilling 
as  they  are  incompetent  to  apply  them. 

They  are  also  incapable  of  foreseeing  complications,  and  by 
the  time  they  realize  that  there  is  something  wrong  the  evil  may 
have  become  irremediable.  Both  mortality  and  morbidity  are 
much  greater  in  their  practice  than  in  that  of  physicians.  The 
mortality  in  childbed  in  private  practice  in  New  York  City  is 
twice  as  large  as  that  in  the  lying-in  institutions.  The  pure, 
the  healthy,  the  rich  are  apt  to  lose  their  lives  by  giving  birth 
to  a  child  in  their  luxurious  homes,  while  the  dissolute,  those 
whose  constitutions  are  undermined  by  disease,  overwork,  and 
care,  those  who  are  struggling  with  poverty  for  mere  existence, 
are  nearly  sure  of  leaving  the  hospital  in  a  better  condition  than 
they  entered  it. 

The  writer  has  in  practice  in  a  large  dispensary  which  is  used 
chiefly  by  foreigners,  who  almost  exclusively  employ  midwives 
in  their  confinements,  ample  opportunity  of  seeing  the  bad  effect 
of  the  poor  assistance  they  receive  in  childbirth.  A  simple  tear 
of  the  perineum,  which  the  conscientious  physician  effectually 
repairs  with  a  few  stitches,  is  left  to  heal  as  best  it  can,  and  be- 
comes the  source  of  suffering  and  the  cause  of  mechanical  changes 
that  later  call  for  serious  operations. 

Children  suffer  under  bad  midwifery  still  more  than  their 
mothers.  Not  only  is  the  mortality  among  them  great,  but 
that  terrible  scourge  ophthalmia  neonatorum,  ending  in  life- 
long blindness,  is  much  more  common  among  the  patients  of 
midwives — who  do  not  even  surmise  the  importance  of  the  case, 
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and  often  recommend  the  use  of  imaginary  remedies  for  what 
is  supposed  to  be  a  mere  cold — than  among  those  of  doctors, 
who  have  been  taught  the  danger,  and  who  eitlier  i)revc!U  llie 
disease  or  cure  it  in  its  ineipient  stage,  or  turn  tlie  little  patient 
over  to  the  care  of  the  ophthalmologist. 

Even  in  European  eouiitries,  where  the  pupil  midwives  are 
nstructed  in  universities  by  the  same  professors  who  teach 
the  students  of  niedicine,  where  tliey  have  a  eourse  exiending 
through  years,  and  where  they,  after  having  entered  on  practice, 

re  under  strict  government  control,— even  there  constant 
complaints  are  being  uttered  in  the  medical  press  in  regard  to 
the  inefficiency  and  shortcomings  of    midwives» 

Midwives  do  harm  not  only  through  their  lack  of  obstetric 
knowledge,   their    neglect  of   antiseptic   precautions,    and   their 

ndency  to  conceal  undesirable  features,  but  most  of  them  are 
he  most  inveterate  quacks.  First  of  all  tliey  treat  disturbances 
Occurring  during  the  puerpery,  later  gynu'cological  diseases,  tlien 
diseases  of  children,  and  finally  tliey  are  consulted  in  regard 
to  almost  everything.  They  never  acknowledge  their  ignorance^ 
and  are  always  ready  to  give  advice.  They  administer  potent 
dru^s,  such  as  ergot  and  opium.  Their  thirily-veiletl  advertise- 
ments in  the  newspapers  show  tliem  to  be  willing  abortionists; 

,nd,  since  they  have  the  right  to  give  certificates  of  stillbirth, 

ho  knows  whether  or  not  an  infant's  death  is  due  to  natural 

auses  or  to  criminal  n i an i|>ul at i o ns ?  ^ 

Although  an  evil,  tEiidwives  are,  however,  in  most  countries 
a  necessity,  in  view  of  the  fact  that  physicians  would  not  find 
time  to  do  the  work  needed;  but  this  does  not  apply  to  America, 
where  there  is  a  superaljundaiu-e  of  medical  practitioners.  Ac- 
cording to  the  census  of  19IN),  the  poptilation  of  the  rnited 
"  tates  on    the  first  day  of  June  of  that  year   was  76,303,387,  or, 

avnngout  Alaska,  the  Indian  Teiritory,  ami  Hawaii,  75,568,686, 

f  Ihese  37,104,966  were  females,  but  only  19*332,032  were  in  the 
chikll>earing  age, ^  from  fifteeii  to  forty-four  years.  At  the 
same  time  tliere  were  132,002  male  and  7387  female  physicians 
and  surgeons,  which  gives  1  physician  for  every  138  women  of 
A  childl)earing  age.     Now,  we  may,  even  by  liberal  calculation, 

tiniate  that  on  an  average  women  in  America  give  birth  to 
four  chihlren  in  alb  Consetjuently  the  average  number  of  woTTien 
in   the    chihl bearing    age    (thirty   years)    must    be    divided    by 

)  in  order  to  find  the  average  number   of    birtlis    per  annum 

*  In  the  Stat©  of  New  York  there  are  no  general  lawi  cjoncertitnpf  midwfves.    In 
I  a  hill  wan  introduocni  in  the  State  legislature  the  aim  of  whlrh  was  to  f?nint 
I  rhiirfer  to  a  certain  rollegi*  *if  iiiiilwives  m  New  York  City.     TUe  fViuntv  Mocliral 
■(*fv   ,.u.^.m!  ti  reM)|ulioii   in  (t|ipc>Hjfion  to  the  emiftment  of  the  bill.     '1  }ie  writer 
In  if  a  committee i^ent  fo  Alhany  to  wf>rk  againnt  it,  and  it  was  defeated, 

, I  r    ,  n»  of  Oii**  imradox  is  tliat  the  majority  of  the  physif-ians  are  aeaim^t 

^t^Tgnizui^  ruidwiveK  in  any  way,  and  therefore  deprecate  any  kind  of  legifilation 
ftrd  l«>  them  except  tiieir  ahohtion- 
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in  the  practice  of  one  physician,  which  gives  between  18  and 
19  confinements  per  year  for  each  physician  in  the  United  States. 
In  reality  there  is  an  average  of  only  2  children  or  less  to  each 
married  couple,  and  consequently  there  would  be  only  one-half 
or  less  the  number  of  confinements  to  attend  to.* 

In  the  State  of  New  York  the  total  population  was  7,268,894, 
of  which  3,654,114  were  females;  of  these  1,854,176  were  in  the 
childbearing  age.  Now,  there  were  13,820  male  and  925  female 
physicians  and  surgeons,  or  1  physician  for  every  126  women  of 
childbearing  age,  or,  at  the  rate  of  four  children  for  each  woman, 
an  average  of  between  16  and  17  confinements  per  annum  for  each 
physician  in  the  State  of  New  York. 

In  the  city  of  New  York  the  total  population  was  3,437,202. 
Of  these  1,731,497  were  females,  and  of  these  926,059  were  of  a 
childbearing  age.  The  number  of  male  physicians  was  7087;  that 
of  the  female,  510.  Consequently  there  was  1  physician  for  every 
122  women  in  the  childbearing  age,  or,  if  every  woman  gave  birth 
to  four  children,  an  average  of  between  16  and  17  confinements 
yearly  for  each  physician  practising  in  the  city  of  New  York,  But, 
as  a  matter  of  fact,  there  were  only  81,721  childbirths  in  New 
York  City  in  the  year  1900,  the  year  of  the  census,  that  is  an 
average  of  only  11  for  each  physician.  Nobody  will,  therefore, 
deny  that  physicians  can  easily  attend  to  all  labor  cases. 

Analogies  cannot  be  drawn  from  European  countries.  New 
York  has  proportionately  to  the  population  nearly  twice  as  many 
physicians  as  London,  and  the  United  States  nearly  three  times 
as  many  as  Great  Britain.  On  the  continent  of  Europe  there 
are  still  fewer  doctors,  varying  from  1  in  2000  to  1  in  6000 
inhabitants. 

Even  those  who  object  to  male  accoucheurs  can  to  a  great 
extent  be  conciliated,  as  nowhere  is  there  such  a  number  of  female 
physicians. 

Another  objection  to  the  exclusive  employment  of  physicians 
as  accoucheurs  has  been  raised  on  financial  grounds;  but  with 
the  large  number  of  doctors  who  have  plenty  of  spare  time, 
their  services  can  be  obtained  for  the  same  price  as  that  paid 
to  a  midwife.  If  the  patient  is  too  poor  to  pay  even  that  modest 
sum,  she  can  in  the  city  of  New  York  with  the  greatest  facility 
obtain  gratuitous  help  in  her  confinement,  either  in  a  hospital 
or  in  her  own  home,  as  she  prefers.  The  explanation  of  this 
curious  fact  is  that  of  all  medical  charities  none  is  so  overdone 
as  this  one.  I  was  formerly  at  the  head  of  the  department  of  a 
dispensary  which  sends  an  experienced  accoucheur  to  the  patient's 
home  and  furnishes  gratuitously  all  necessary  materials,  drugs, 
and  medicines,  and  still  only  an  insignificant  number  of  women 

'George  J.  Engehnann,  "The  Increasing  Sterility  of  American  Women,"  Jour. 
American  Medical  Association,  October  5,  1901,  reprint  page  8.  In  Boston  the 
average  was  1.7,  in  Michigan  1.8,  in  the  laboring  classes  in  St.  Louis  2.1. 
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avail  themselves  of  this  privilege,  freely  advertised  by  means 
of  a  placard  placed  conspicuously  in  the  windows  of  the  said 
dispensary.  The  number  of  confinements  in  the  official  Maternity 
Hospital  of  the  City  of  New  York  has  dwindled  down  to  little 
above  one  hundred  a  year;  and  how  could  it  be  otherwise, 
when  one  commercial  Crcesus  after  the  other  constructs  palatial 
lying-in  hospitals,  when  religious  orders  and  lay  societies  vie 
with  one  another  who  can  attract  most  patients,  and  when  medical 
schools  use  every  effort  to  obtain  material  for  the  instruction 
of  their  students? 

The  institution  of  midwives  is  a  remnant  of  barbaric  times, 
a  blot  on  our  civilization  which  ought  to  be  wiped  out  as  soon 
as  possible.  As  America  has  led  the  world  in  establishing  col- 
leges for  the  education  of  women  physicians,  let  it  also  form 
the  vanguard  in  a  war  of  extermination  against  those  pestiferous 
remnants  of  preantiseptic  days,  midwives  and  schools  of  mid- 
wifery. The  beginning  has  already  been  made  in  the  State  of 
Nebraska,  where  midwifery,  like  any  other  branch  of  medical 
practice,  is  exclusively  in  the  hands  of  doctors  of  medicine,  be 
they  men  or  women.  This  law  has  been  in  force  there  for  a 
number  of  years,  and  works  well.  To  recognize  midwives  and 
give  them  a  legal  standing  would  be  to  go  back  to  the  times 
when  stone-cutters,  oculists,  bonesetters,  herniotomists,  and 
other  so-called  specialists  plied  their  trade  under  the  eyes  of 
the  law. 

On  January  27,  1898,  the  Section  on  Obstetrics  and  Gynaecol- 
ogy of  the  New  York  Academy  of  Medicine  passed  the  following 
resolutions : 

"Whereas,  Midwifery,  or  obstetrics,  is  an  important  branch  of  medical  science 
and  art  ; 

**  Where4i8,  Midwives  are  not  recognized  by  the  State  ; 

"Whereas,  Section  153  of  the  Laws  of  New  York,  1893,  Chapter  661,  amended 
in  1895,  prescribes  penalties  for  any  person  who,  without  being  then  lawfully  au- 
thorized to  practise  medicine  within  this  State  and  so  registered  according  to  the 
law,  ,  .  .  shall  assume  or  advertise  any  title  which  shall  show,  or  tend  to  show, 
that  the  person  assuming  or  advertising  the  same  is  a  practitioner  of  any  of  the 
branches  of  medicine  ; 

"Whereas,  Midwives  by  their  gross  ignorance  and  lack  of  cleanliness  do  great 
harm  to  [Mtrturient  and  lying-in  women,  and  assume  to  administer  potent  drugs 
to  them  without  the  advice  of  a  physician,  and  often  treat  sick  women  and  chil- 
dren, and  frequently  are  guilty  of  causing  alwrtions  : 

"Resolved,  That  the  Section  on  Obstetrics  and  Gynecology  strongly  recom- 
mends the  taking  of  immediate  steps  to  secure  the  passage  of  a  law  providing  for 
the  supervision  of  all  persons,  not  legally  (jualifiea  physicians,  now  engag^  in 
practising  midwifery,  and  debarring  from  such  practice  all  persons  not  proven  to 
ne  competent  and  qualified ;  and  also  containing  such  provisions  as,  witnout  con- 
flicting with  existing  rights,  shall  tend  to  confine  the  practice  of  midwifery  to  qualified 
medical  practitioners,    • 

'Garrigues,  "Midwives,"  The  Medical  News,  Febmary  19,  1898. 
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CHAPTER   X. 

LYING-IN    INSTITUTIONS. 

Long  before  having  any  direct  influence  on  any  hospital 
destined  for  the  reception  and  care  of  pregnant,  parturient, 
and  puerperal  women,  the  writer  made  himself  the  champion 
of  these  institutions,  the  very  existence  of  which  at  that  time 
was  seriously  menaced.*  He  treated  this  question  at  some 
length  in  a  paper  by  which  he  sought  and  obtained  the  honor 
of  fellowship  in  the  American  Gynaecological  Society. 

Prompted  by  Leon  Lefort,  of  Paris,  the  International  Medical 
Congress,  assembled  at  Brussels  in  1876,  had  adopted  resolutions 
demanding  the  abolishment  of  large  lying-in  hospitals,  and 
recommending  that  women  be  confined  in  the  houses  of  mid- 
wives.  I  began  by  showing  the  fallacy  of  the  statistics  of  Lefort, 
which  had  led  to  so  sweeping  a  demand,  and  the  danger  of  small 
private  places  where  women  were  confined  for  a  low  stipend. 
At  that  time  I  had  to  admit,  even  in  the  best  constructed  and 
managed  hospitals,  a  somewhat  higher  mortality — one  and  one- 
half  per  cent,  against  one  per  cent. — than  in  private  practice. 
Since  then  the  relation  has  been  reversed.  While  the  mortality 
in  the  cities  has  remained  about  the  same,  that  in  hospitals  has 
been  brought  down  to  less  than  one-half  of  one  per  cent.  The 
explanation  of  this  fact  is  to  be  found  in  the  strict  adherence 
to  antiseptic  and  aseptic  rules  in  hospitals  all  over  the  civilized 
world,  and  the  dereliction  in  this  respect  of  private  practitioners 
and  midwives.  This  result  is  so  much  more  wonderful  when 
we  take  into  consideration  how  handicapped  the  hospitals  are 
in  the  race  by  having  a  majority  of  unmarried  patients,  in  whom 
there  is  often  a  disturbing  emotional  element;  a  comparatively 
large  number  of  primiparse,  in  whom  dangerous  complications 
occur  much  more  frequently  than  in  pluripara*;  in  having  a 
number  of  cases  brought  in  because  they  offer  diflSculties,  and 
after  ineffectual  attempts  at  delivery  have  been  made  outside 
of  the  hospital,  most  of  the  time  by  more  or  less  incompetent 
persons;  in  being  chiefly  used  by  the  poor,  whose  vital  forces 
are  often  impaired  by  debauch,  disease,  want,  and  worry;  and 
in  being  to  a  great  extent  utilized  as  schools  for  the  instruction 
of  physicians  and  midwives,  which  used  to  be  the  chief  cause 
of  the  so-called  epidemics  of  puerperal  fever. 

The  ])ublic  is  not  aware  of  the  greater  safety  of  hospital 
confinements  as  compared  with  private  practice.  This  fact  is 
becoming  more  and  more  known  in  regard  to  general  surgery 


*Garrigiies,  "On  Lyinp;-in  Institutions,  especially  those  in  New  York,*'  Trans. 
Amer.  Gyn.  Soc,  18771^  vol.  ii.  pp.  592-645. 
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Itndr^yiiMTultjgieal  ujH*ratiyiis,  and  it  would  also  l>e  so  with  rofer- 
eiice  to  ob.stetiie  cases  if  it  were  not  that  general  praetitiuners 
aiid  midwives  are  int<!re8ted  in  having  women  eonhncd  at  hinnCj 
and  that  niost  woinen  dislike  to  give  up  home  comforts  and  the 
care  they  may  receive  froni  relatives,  friends,  or  nurses  of  their 
own  choice.  But  cases  in  which  ea[iital  operations,  such  as 
Ciei^arean  section  or  (Hdiiotomy,  are  to  he  [performed,  should 
in  the  large  cities,  as  a  rule,  be  transported,  even  during  the 
labor,  to  a  good  hosiiitah  where  strictly  aseptic  material  is  at 
command  and  wUere  skilled  assistance  is  easily  obtained  at  all 
hours.  Furthermore,  pregnant  women  w!io  are  too  poor  to  secure 
a  good  accoucheur  and  a  good  nurse  ought  to  prefer  the  liospitals, 
and  so  should  those  who  are  not  strictly  poor,  but  who  cannot 
secure  proper  help  at  home.  Several  institutions,  such  as  the 
Sloane  Maternity,  the  Infani  Asylum,  the  Motliers'  Home  and 
Maternity,  offer  private  rooms  for  such  patients,  where  they 
for  a  moderate  renumeratioo  can  ctunhine  stmie  home  comforts 
with  all  the  advantages  of  wTll-regulated  hospitals  achninistered 
by  distinguished  specialists  and  a  trained  stalT  of  doctors  and 
nurses. 

Hospital  practice  diflers  essentially  frcun  that  in  private  houses 
by  the  presence  of  a  nujre  ov  less  large  nuTidier  of  women  wdio 
await  their  conlinement,  of  women  who  are  in  labor,  and  of  women 
who  have  recently  i>een  delivered.  There  is,  therefore,  special 
danger  of  one  of  these  women  infecting  others,  antl  special 
precautions  are  neetled  to  prevent  this  evih  In  such  institutions 
much  stricter  asepsis  is  called  for  than  in  private  practice,  where, 
as  a  rule,  antise])sis  is  sutficient.  Corrosive  sulilimate  being  the 
most  powerful  antisi^ptie  drug,  ami  inexi>cnsive,  tliis  is  made 
use  of  extensively.  It  is  used  in  a  1 :  lOtM)  solution  for  cleaning 
the  furniture,  and  in  1:2000  for  the  buttocks,  the  abdomen, 
and  the  thighs,  as  well  as  the  mucous  membrane  of  the  vulva 
of  the  jmtient,  anil  the  hantls  of  tlie  doctors  and  nurses.  It  is 
eonvt^nient  to  have  large  Ix^ttles,  casks,  or  tanks  filled  with  a 
solution  of  1  part  in  lOOO  parts  of  water,  —  the  slandurd  mhi- 
iicn, — which  can  be  diluted  with  hot  or  cold  water  when  a 
weaker  solution  is  wauled.  Tn  i\w  lieginning  I  used  also  vaginal 
and  intra-uterinc  injectiims  of  bichloride  of  mercury  for  different 
purposes,  but,  having  seen  several  cases  in  which  I  thought 
this  practice  k^d  to  serious  illness  or  deatli,  I  nuide  a  special 
study  of  the  subject  and  collected  twenty- three  cases  of  death 
due  to  the  intra-uterine  and  vaginal  use  of  corrosive  sublimate. 
Frotn  that  time  I  syhstitutcd  creolin  1  per  cent,  for  the  bi- 
chloride of  mercury  for  injections.^ 

Doctors  and  nurses  sh«iuld  scrub  their  liamls  and  arms  for 
three  minutes  with  a  stiff  nail-brush  in  very  hot   water,  after 
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having  removed  all  rings  and  using  soft  potassa  soap,  which  in 
itself  is  an  antiseptic  of  considerable  value.  Next,  they  should 
scrub  them  in  a  solution  of  bichloride  of  mercury  for  a  similar 
length  of  time.  In  order  to  take  away  the  roughness  caused 
by  the  corrosive  sublimate,  it  is  well  to  dip  the  hands  subsequently 
into  a  one  per  cent,  emulsion  of  creolin  or  lysol.  For  further 
safety  it  is  well  to  wash  the  hands  and  arms  with  alcohol,  but 
some  institutions  would  object  to  it  on  account  of  its  high  price, 
and  perfect  results  may  be  obtained  without  it.  Some  bacteri- 
ologists even  belittle  its  value  as  a  germicide,  while  others  be- 
lieve it  to  be  the  most  reliable  of  all.  The  above  enumerated 
parts  of  the  patient's  body  are  cleaned  in  a  similar  way,  for 
which  the  tincture  of  green  soap  is  very  serviceable. 

All  substances  coming  in  contact  with  the  patient  should 
be  sterilized  by  means  of  moving  steam  under  high  pressure 
in  sterilizers,  which  may  be  obtained  from  the  manufacturers 
of  hospital  furniture.  Instruments  should  be  boiled  for  five 
minutes  in  a  solution  of  crude  carbonate  of  sodium, — that  is, 
common  washing  soda, — a  flat  tablespoonful  for  each  quart 
of  water.  The  accoucheur  and  his  assistants  should  don  sterilized 
gowns  and  caps,  as  in  surgical  operations. 

It  is  convenient  to  have  a  special  labor-bed,  upon  which  the 
woman  is  placed  when  she  is  somewhat  advanced  in  the  first 
stage.  It  should  be  of  the  height  of  an  operating  table,  and 
the  mattress  covered  all  over  with  rubber  cloth  and  a  sterilized 
sheet.  A  pair  of  solid  round  wooden  sticks  should  be  placed 
in  metal  bows  on  the  sides  at  such  a  distance  that  the  patient 
can  easily  get  hold  of  them  and  use  them  as  support  in  bearing 
down.  At  the  lower  end  there  sliould  be  stirrups  allowing  the 
accoucheur  to  have  the  patient  carried  down  to  the  end  of  the 
bed  and  lie  in  an  easy  dorsal  position,  with  bent  knees  or  out- 
stretched legs,  and  free  access  to  the  genitals,  or  to  have  her 
turned  into  the  left-side  position.  It  is  also  desirable  to  have 
a  regular  gynaecological  table  arranged  so  as  to  be  able  to  place 
her  in  the  elevated-pelvis  position. 

In  the  delivery-room  the  furniture  should  preferably  be  made 
of  enamelled  iron  and  glass.  The  room  should  contain  all  the 
drugs,  instruments,  apparatus,  and  bottles  used  in  obstetric 
work.  All  bottles  should  be  distinctly  labelled.  There  should 
be  a  liberal  supply  of  glass  or  agate-ware  dishes  for  the  instru- 
ments and  material  used  in  obstetric  operations,  and  dishes  for 
keeping  specimens  for  examination.  There  should  be  also  a  relia- 
ble faradic  apparatus  in  good  working  order,  an  apparatus  for 
transfusion  and  infusion,  masks  for  administering  chloroform  and 
ether,  gags,  tongue-forceps,  several  hypodermic  syringes,  cylinders 
filled  with  oxygen,  and  bottles  with  the  drugs  in  common  use  to 
relieve  pain  or  combat  shock,  especially  morphine,  nitroglycerin, 
strychnine,  atropine,  tincture  of  digitalis,  and  camphorated  oil. 
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The  room  in  which  the  women  are  delivered  is  in  the  Maternity 
Hospital  called  the  ''pony-room.'^  I  have  in  vain  tried  to  get  an 
authoritative  explanation  of  the  etymology  of  this  term,  and 
offer,  therefore,  the  suggestion  that  pony  here  is  to  be  taken  in 
the  sense  of  a  small  bed,  a  cot,  just  as  it  is  used  in  speaking  of  a 
small  horse  and  a  small  glass.  I  have  found  an  analogy  in  Bel- 
gium, where  it  is  customary — at  least  it  was  so  forty  years  ago — 
to  deliver  a  woman,  even  in  private,  on  a  narrow  bed  called  ine, 
which  means  a  donkey.  A  similar  bed  will  probably  have  been 
called  a  pony  in  English,  and  the  room  in  which  it  was  placed 
in  hospitals  then  became  the  pony-room. 

In  the  construction  of  a  lying-in  hospital  certain  points 
deserve  consideration.  The  ground  should  be  healthy,  not  an 
old  dumping- ground  filled  up  with  all  sorts  of  offal,  debris,  and 
refuse,  as  so  many  places  are  in  New  York.  Nor  should  the 
hospital  be  built  over  an  old  creek,  for  it  is  a  common  experience 
in  New  York  that  such  houses  are  liable  to  be  malarial.  If  pos- 
sible, it  should  be  built  on  high  ground  with  free  access  of  fresh 
air.  It  is  best  in  temperate  climates  to  have  the  wards  so  situated 
as  to  face  east,  west,  and  south.  Rooms  with  exclusive  northern 
exposure  are  apt  to  be  chilly. 

Since  puerperal  women  have  more  abundant  secretions  than 
other  patients,  especially  perspiration  and  lochial  discharge, 
the  air  is  loaded  with  animal  effluvia.  There  should,  therefore, 
be  calculated  more  space  for  each  patient  than  in  ordinary 
hospitals,  say  from  fifteen  hundred  to  two  thousand  cubic  feet. 
The  best  ventilation  should  be  provided,  in  which  respect,  I  think, 
architectural  art  has  still  much  to  learn.  I  have  never  yet  seen 
a  hospital  or  private  house  in  which  the  air  could  be  sufficiently 
renewed  without  opening  the  windows;  but  as  drafts  are  some- 
times injurious,  the  air  should  be  led  in  through  wire  and  flannel 
screens,  distributing  it  over  a  large  surface,  and  at  the  same 
time  breaking  it  up  into  fine  currents.  It  is  not  enough  to  rely 
on  the  circulation  of  air  being  produced  merely  by  free  commu- 
nication with  the  outer  air  and  difference  in  temperature.  In  a 
good  hospital  the  fresh  air  should  be  driven  in  by  mechanical 
force,  especially  fans  kept  moving  in  the  lower  part  of  the 
house,  and  distributing  fresh  air  through  conduits  into  each 
room.  There  should  likewise  be  canals  for  the  exit  of  the  viti- 
ated air,  which  to  advantage  may  be  led  into  a  main  shaft, 
where  it  is  forced  upward  by  heat  or  mechanical  device.  It  is 
necessary  to  lead  the  fresh  air  from  outside  the  building  through 
closed  shafts  and  pipes,  and  not  take  it  from  the  cellar  under  the 
building  itself. 

The  mode  of  heating  calls  also  for  close  attention.  There  is 
hardly  any  doubt  that  an  open  fire  giving  the  smoke  off  through 
a  flue  to  the  air  above  the  house  is  the  healthiest  way  of  warming 
a  room,  but  it  entails  much  loss  of  heat  and  demands  a  great 
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deal  of  care.  The  next  best  way  of  heating  is  by  means  of  stoves, 
which  are  more  economical;  but  in  a  large  building  great  saving 
is  obtained  in  regard  to  fuel  and  labor  by  having  some  system 
by  which  the  heat  is  generated  in  one  place,  from  which  it  is 
distributed  through  pipes.  Either  hot  air,  steam,  or  hot  water 
may  be  used  for  circulation  in  the  pipes.  Hot  air  is  apt  to  be- 
come too  dry,  and  it  is  often  difficult  to  obtain  an  even  distribu- 
tion of  the  heat,  some  rooms  being  cold  while  others  are  over- 
heated. Steam  and  water  only  heat  the  air  in  the  rooms,  and 
do  not  introduce  fresh  air;  but  upon  the  whole  steam-heating 
seems  to  be  the  most  practical,  and  its  drawbacks  must  then 
be  counterbalanced  by  the  ventilating  apparatus. 

There  should  be  an  abundant  supply  of  hot  and  cold  rvaierj 
and  the  best  system  of  trapping  in  order  to  prevent  sewer-gas 
from  entering  the  rooms  through  the  drainage-pipes. 

Old-fashioned  privies  with  their  putrefying  animal  matter 
contain  a  danger  for  parturient  and  lying-in  women  from  which 
we  must  protect  them.  In  modern  lying-in  hospitals  there  will, 
of  course,  be  water-closets  with  running  water,  but  it  is  not  enough 
to  partition  them  off  from  the  ward  with  a  few  boards.  They 
should  be  entirely  removed  and  placed  either  in  a  separate  build- 
ing or  on  the  other  side  of  a  corridor,  or  an  intervening  room 
in  which  there  is  a  constantly  open  window.  In  the  water- 
closets  themselves  there  should  also  be  an  open  window.  The 
hoppers  should  be  kept  scrupulously  clean,  and  for  the  disin- 
fection of  the  pipes  it  is  well  daily  to  throw  some  cheap  dis- 
infectant into  them,  such  as  chloride  of  lime  or  sulphate  of 
zinc.  To  use  odoriferous  substances,  such  as  carbolic  acid, 
thymol,  or  camphorette  (coal  tar),  for  this  purpose,  is  not  to 
be  recommended,  as  they  are  apt  to  conceal  the  danger  instead 
of  eradicating  it. 

Bedpans  ought  to  be  removed  as  soon  as  used,  emptied  into 
the  water-closets,  cleaned,  and  disinfected.  Dressings  ought  to 
be  collected  in  closed  cans  and  burned. 

Separation  of  Patients. — Women  who  are  awaiting  their 
confinement,  the  parturient  and  newly  delivered,  and  patients 
with  protracted  diseases  should  be  kept  separate  from  one  another. 
In  the  New  York  Maternity  women  who  had  no  homes  were 
often  admitted  as  early  as  four  months  before  confinement, 
and  the  service  was  then  4  or  5  times  as  large  as  it  is  now, 
so  that  there  was  a  large  number  of  practically  well  persons, 
whom  it  was  particularly  difficult  to  keep  submitted  to  the 
strict  disciplinary  rules  of  the  hospital.  When  one  of  these 
patients  is  taken  in  labor,  she  should  be  removed  from  the  others, 
both  for  her  own  sake  and  for  theirs.  She  should  have  quiet, 
and  have  special  care,  and  the  others  should  be  spared  the  view 
of  the  sufferings  which  await  them.  To  have  patients  with 
suppuration  or  other  pathological  conditions  in  the  room  in  which 
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parturition  takes  place  and  the  newly  confined  women  are  kept, 
exposes  others  to  infection. 

Furthermore,  sick  puerperal  women  ought  to  be  separated 
from  the  well.  Even  in  the  smallest  lying-in  institutions  there 
ought  to  be  a  sick-room  always  ready  for  use.  If  there  is  no 
such  place  set  apart,  and  a  special  room  must  be  provided  for 
isolating  a  patient  when  she  is  deemed  to  be  dangerous  to  the 
other  patients,  the  measure  will  not  be  resorted  to  often  enough 
and  early  enough  to  yield  all  the  advantages  which  mightbe  derived 
from  it.  This  does  not  mean  that  every  patient  whose  lying-in 
period  shows  the  slightest  deviation  from  the  normal  need  be 
separated  from  the  others.  All  patients  with  a  slight  rise  in 
temperature,  with  a  little  fetor  of  the  lochial  discharge,  and 
with  local  pelvic  inflammation,  I  left  in  the  wards.  The  only 
kind  of  patients  I  removed  were  those  affected  with  puerperal 
diphtheria,  and  they  were  transported  as  soon  as  the  diagnosis 
was  made.  As  a  rule,  a  sudden  rise  in  temperature  to  from  103*^ 
to  105°  F.  called  attention  to  their  dangerous  condition.  They 
were  then  taken  to  the  sick-ward,  where  an  inspection  was  made 
and  showed  the  diphtheritic  infiltration. 

The  sick  patients  must  have  their  own  day  and  night  nurses 
who  have  nothing  else  to  do  but  to  watch  them,  feed  them, 
nurse  them,  give  them  medicine,  cheer  them  up,  and  make  them 
feel  as  comfortable  as  their  sad  condition  allows.  They  should 
be  treated  by  other  physicians,  so  that  the  chief,  once  having 
shown  what  is  to  be  done,  may  leave  the  treatment  in  their 
hands.  By  good  care  even  seemingly  desperate  cases  may  some- 
times be  saved  through  the  devotion  of  assistants  and  nurses. 

The  sick-ward  should,  of  course,  have  its  own  instruments, 
which  never  should  be  used  for  the  normal  puerperae. 

A  regular  and  rapid  rotation  in  the  use  of  the  wards  is  of  great 
importance  as  a  safeguard  against  infection  in  lying-in  hospitals. 
Even  before  the  new  era  in  Maternity  Hospital,  when  we  used 
the  wards  in  a  hap-hazard  way,  we  noticed  that,  as  often  as  a 
ward  was  emptied,  cleaned,  and  fumigated,  the  patients  were 
free  from  fever  for  a  week.  I  therefore  introduced  a  regular 
rotation,  each  ward  of  six  or  nine  beds  being  only  used  for  one 
set  of  patients,  and  each  patient  staying  only  nine  days,  when 
she  was  transferred  to  the  convalescent  ward,  in  which  she 
stayed  a  few  days  longer,  unless  some  abnormality  in  her  con- 
dition called  for  longer  rest  and  treatment.  Every  time  the  last 
patient  reached  her  ninth  day  the  ward  was  fumigated,  aired, 
and  disinfected. 

Special  attention  should  be  paid  to  the  laundry.  It  is  not 
enough  to  wash  sheets,  blankets,  pillow-eases,  and  personal 
underwear  after  each  confinement.  If  a  patient  is  so  sick  as  to 
make  it  likely  or  sure  that  she  is  suffering  from  puerperal  infection 
and  septicaemia,  all  clothes  that  she  has  used  on  her  person  or 
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in  her  bed  should  be  washed  and  disinfected  separately  from  1 
linen  used  by  the  well  women.  In  Maternity  Hospital  I  h 
large  casks  holding  all  the  bed-clothes  from  one  patient  fill 
with  the  undiluted  solution  of  corrosive  sublimate,  1   to  IW 


The  New  York  Maternity  Hospital.  Blackweirs  Island.    Eaflt  elevation. 

and  the  clothes  immersed  for  an  hour  and  washed  separate 
before  going  to  the  laundry,  where  they  were  mixed  with  t 
other  linen. 

The  New  York  Maternity  HospUaL — In  the  year  1888  I  h 
the  pleasure  of  laying  the  plan  for  the  new  building  of  the  N< 
York  Maternity  Hospital  on  Blackwell's  Island,  the  details 
which  were  carried  out  by  Mr.  Frederick  C.  Withers,  archite< 

Fig.  231. 


New  York  Maternity  Hospital.    North  elevation. 

some  of  whose  drawings  I  with  his  kind  permission  reprodu 
in  Figs.  230,  231,  232. 

This  liospital  l)oing  an  annex  to  Charity  (now  City)  Hospit 
the  women  awaiting  their  confinement,  those  who  had  be 
confined  nine  days  ago  or  more,  doctors,  nurses,  the  drug-stoi 
kitchen,  and  store-rooms  wore  housed  in  other  buildings,  so  th 
the  new  building  should  be  used  exclusively  for  parturient  worn 
and  puorperiP  delivered  within  nine  days.  Since  the  buildi: 
was  to  be  constructed  on  an  island  with  an  abundance  of  groui 
belonging  to  the  city,  I  chose  to  give  it  the  shape  of  a  croi 
whereby  the  wards  were  widely  separated  from  one  anoth 
and  light  and  air  had  free  access.  I  made  the  delivery-room  t 
centre  of  the  whole  service,  and  had  three  wards,  each  destin 
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for  twelve  beds,  going  out  at  right  angles  towards  the  east,  south, 
and  west.  Contiguous  with  the  south  wing,  but  entirely  separated 
from  it,  is  an  Isolation  Department,  composed  of  four  separate 
rooms  and  a  bath-room  and  water-closet. 

At  the  opposite  end  of  the  building  are  two  rooms  for  opera- 
tive cases,  an  office  for  the  doctor  on  duty,  and  a  room  for  the 
head-nurse.     Between  the  department  for  healthy  women  and 
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New  York  Maternity  Honpital,  Blackweirs  Island.    Plan  of  ground  floor. 

the  Isolation  Department  is  a  kitchen,  and  each  ward  has  its 
own  linen-closet  and  water-closet. 

There  is  no  direct  communication  between  the  wards  and 
the  delivery-room,  but  at  each  of  the  four  corners  of  the  latter 
is  a  so-called  ombra,  a  space  covered  with  a  roof  and  liaving 
three  doors,  one  leading  to  the  delivery-room  and  two  opening 
into  the  two  contiguous  wards.  By  this  disposition  no  air  from 
a  ward  can  enter  the  delivery-room,  and  the  attendants  may 
either  traverse  the  room  or  go  around  it,  passing  tlirough  wards 
and  ombras  without  being  exposed  to  rain  and  snow.  After 
delivery  the  patient  is  transferred  to  the  ward  then  in  use. 

15 
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I  had  planned  the  building  so  as  to  have  the  administrative 
department  occupying  the  northern  end,  but  a  higher  p<*wer 
turned  it  ninety  degrees,  disturbing  the  whole  orientation  so 
that  north  became  east,  and  so  forth. 

In  the  conduct  of  labor  in  a  lying-in  hospital  the  obstetrician 
should  follow  the  rules  of  aseptic  surgery.  He  and  his  assistants 
should  wear  sterilized  gowns  and  caps,  and  all  sheets,  towels, 
and  pads  uscmI  should  l>e  sterilized  by  prolonged  exposure  to 
moving  steam  under  pressure.  All  instruments  should  be  boiled 
for  five  minutes  in  a  solution  of  washing  soda  (a  tablespoonful 
to  each  quart  of  water j. 


PART  IV.— NORMAL  PUERPERY. 


Definition. — The  puerpery,  puerperium,  or  puerperal  state, 
is  the  period  following  labor.  It  has  a  distinct  starting-point, — 
namely,  the  moment  the  after-birth  has  been  removed  from 
the  maternal  body, — but  its  end  is  not  so  well  marked,  and  there- 
fore its  length  varies,  different  authors  placing  the  limit  differently. 
According  to  etymology, — puer,  a  child,  and  pario,  I  give  birth 
to, — a  puerpera  is  a  woman  who  has  recently  given  birth  to  a 
child.  The  laity  is  inclined  to  make  a  special  period  of  the  time 
a  woman  stays  in  bed  after  delivery,  which  with  most  people 
means  nine  days.  But  this  varies  enormously.  The  Indian  squaw 
does  not  take  to  her  bed  at  all,  but  follows  her  tribe  as  soon 
as  labor  is  over.  The  writer  has  known  a  poor  unmarried  woman 
who  gave  birth  to  her  tenth  child,  and  who  had  never  rested 
more  than  one  hour  after  delivery,  when  she  returned  to  her 
hard  work  of  washing  clothes  or  scrubbing  the  floor.  In  the 
lying-in  hospital  in  Munich,  women  are  kept  only  five  days  after 
delivery.  On  the  other  hand,  it  is  not  rare  for  women  who  can 
take  care  of  themselves  to  stay  two  weeks  in  bed,  and  some 
eminent  accoucheurs  recommend  even  a  lying-in  period  of 
three  weeks.  The  expressions  ''lying-in  month''  and  ''monthly 
nurse''  show  that  in  the  public  mind  the  puerperal  state  lasts  a 
month.  The  author  some  years  ago  made  a  special  study  of 
the  question  of  "Rest  after  Delivery,"*  and  came  to  the  con- 
clusion that  the  patient  ought  to  be  kept  quietly  in  bed,  alter- 
nately on  her  back  and  on  her  sides,  until  the  uterus  has  dimin- 
ished sufficiently  to  sink  below  the  pelvic  rim,  and  until  all  raw 
surfaces  in  the  obstetric  canal  are  covered  with  granulations 
or  healed.  The  time  a  woman  is  kept  in  bed  after  labor  varying 
so  much,  it  cannot  be  used  as  a  standard  for  the  length  of  the 
puerperal  stat<^.  French  authors  usually  look  upon  the  return 
of  menstruation  as  the  end  of  the  puerperium,  but  this  being 
based  only  upon  the  unnatural  habit  of  women  in  France  of 
letting  other  women  nurse  their  children,  it  hardly  deserves 
recognition  in  a  disquisition  about  the  normal  childbed.  From 
a  scientific  stand-point  we  must  say  that  the  puerperal  state 
extends  until  the  time  when  involution  is  finished, — that  is, 
until  the  genital  canal  and  the  abdominal  wall  have  returned 
to  their  former  condition,   or  rather  have  approximated  it  as 
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much  as  they  ever  will,  because  a  woman  who  has  borne  a  child 
will  never  become  entirely  like  herself  as  she  was  before  pregnancy 
and  labor  took  place.  As  we  presently  shall  see,  this  retrograde 
and  reparative  process  is  not  finished  before  sixty  or  seventy 
days  or  even  four  or  five  months  after  childbirth. 


CHAPTER   I. 

CONDITION    OF    THE    MOTHER. 

While  during  pregnancy  there  was  a  strong  current  of  nutri- 
tive substances  going  from  the  mother  to  the  foetus,  by  which 
its  body  gradually  was  developed,  after  the  end  of  labor  the 
tide  turns  and  there  is  a  strong  current  of  waste  material  going 
from  the  genitals  inward,  which  explains  the  peculiar  vulner- 
ability so  peculiar  to  puerperal  women.  The  waste  material  pro- 
duced by  the  process  of  involution  chiefly  finds  its  way  out  of  the 
maternal  organism  through  a  peculiar  discharge  from  the  inside  of 
the  womb  called  lochia,  an  abundant  perspiration,  and  the  urine. 

Temperature. — It  is  quite  common  for  the  newly  delivered 
woman  to  fool  chilly  and  even  shiver.  A  rise  in  temperature  to 
100°  or  100.5°  V.  is  so  common  that  it  must  be  regarded  as  normal. 
It  is  especially  marked  in  the  late  afternoon,  while  in  the  morning 
the  temperature  is  usually  slightly  below  the  normal.  The  rise 
is  doubtless  due  to  the  combustion  of  effete  material.  Before 
the  use  of  antiseptics  higher  temperatures  were  quite  common 
after  three  or  four  days,  and  were  attributed  to  the  beginning 
milk  secretion.  This  so-called  milk  fever  has  disappeared  with 
the  improved  management  of  parturient  and  puerperal  women. 
Higher  degrees  of  temperature  are  mostly  due  to  some  inflam- 
mation, to  retention  of  faeces  or  lochia,  or  to  emotions;  and 
their  cause  should  be  carefully  investigated,  in  order  to  be  able 
to  meet  all  indications. 

Pvlse. — The  frequency  of  pulsation  diminishes  to  70  or  60 
beats  in  the  minute,  or  occasionally  it  even  goes  down  to  50  or  40, 
and  the  pulse  not  rarely  has  an  intermittent  character.  This 
slowness  is  probably  due  to  a  diminution  in  the  work  the  heart 
is  called  upon  to  perform  by  the  elimination  of  the  foetus,  the 
closure  of  many  channels  through  which  the  blood  heretofore 
circulated,  and  the  loss  of  blood  during  labor. 

Perspiration. — The  perspiration  incident  on  the  exertions 
of  labor  does  not  cease  with  it,  but  continues  and  even  increases 
after  its  termination. 

Respiration  becomes  easier  after  the  expulsion  of  the  child, 
its  frequency  varying  between  12  and  24  per  minute.  In  con- 
sequence of  tlie  diminished  compression  of  the  lungs,  their 
capacity  increases. 
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The  appetite  is  diminished,  while  the  thirst,  in  consequence 
of  the  loss  of  water  through  perspiration,  lochial  discharge,  and 
increased  urinary  secretion,  is  more  marked. 

The  bowels  are  constipated,  which  may  be  due  to  the  ad- 
ministration of  an  enema  before  delivery,  to  the  smaller  amount 
of  food  taken,  and  to  its  composition,  which  does  not  leave  much 
undigested  residue. 

The  urine  is  increased  in  amount,  at  the  same  time  that  it 
contains  less  urea.  On  the  other  hand,  it  contains  some  albumin, 
and  often  sugar.  The  former  is  probably  due  to  the  destruction 
and  absorption  of  much  albuminoid  tissue  from  the  genitals, 
the  latter  to  absorption  from  the  breasts.  There  is  a  marked 
increase  in  acetone,  which  is  supposed  to  be  due  to  the  excessive 
breaking  up  of  carbohydrates  resulting  from  the  increased 
muscular  activity  during  labor.  The  urine  also  frequently  con- 
tains hyaline  casts  and  epithelial  cells  from  the  different  parts 
of  the  uropoietic  system  and  numerous  leucocytes. 

It  is  noticeable  that  puerperae,  as  a  rule,  do  not  feel  so  frequent 
a  desire  to  urinate  as  before,  an  interval  of  twelve  hours  not 
being  rare,  unless  orders  are  given  to  let  the  patient  urinate  or  to 
draw  the  urine  more  frequently.  This  sluggishness  may  be  due 
to  the  laxity  of  the  abdominal  wall,  which  allows  great  expansion 
of  the  bladder.  Perhaps,  also,  the  strong  anteflexion  of  the 
uterus  causes  a  flexion  of  the  urethra.  Often  it  is  bruised  and 
swollen  from  compression  between  the  fetal  head  and  the  sym- 
physis pubis. 

Lochia. — The  lochial  discharge  consists  at  first  of  pure  blood; 
after  three  or  four  days  it  becomes  more  serous  for  the  next 
three  or  four  days,  and  finally  it  becomes  mucopurulent.  Ac- 
cording to  this  varying  appearance  it  is  called  lochia  criienta, 
or  rubra,  lochia  serosa,  and  lochia  alba,  lactea,  or  mucosa!  But, 
while  this  sequence  is  the  norm,  there  obtains  considerable 
variability  in  respect  to  the  character  of  the  lochial  discharge 
in  women  who  otherwise  are  in  good  health.  Especially  it  is 
quite  common  to  see  the  discharge  repeatedly  become  bloody 
again.  Its  duration  varies  also  considerably,  between  two  and 
six  weeks.  In  those  who  do  not  nurse  their  children  it  is  apt 
to  last  twice  as  long  as  in  those  who  do.  The  fluid  has  a  peculiar 
nauseous  odor.  It  contains  albumin,  mucin,  fat,  cholesterin, 
and  various  salts.  Its  reaction  is  neutral  or  acid.  Microscopical 
examination  reveals  red  blood-corpuscles,  pus-corpuscles,  and 
epithelial  cells  in  it.  After  two  or  three  days  numerous  microbes 
are  found  in  it, — single  cocci,  staphylococci,  and  bacilli.  They 
originate  partly  from  those  found  in  the  vagina  before  delivery, 
and  partly  they  enter  from  without.  In  normal  cases  lochia 
taken  from  the  interior  of  the  uterus  do  not  contain  germs. 
When  injected  under  the  skin  the  fluid  produces  furuncles,  and 
its  retention  in  the  cavity  of  the  uterus  or  the  vagina  is  apt  to 
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cause  a  rise  in  temperature.  When  it  stagnates,  it  acquires  a 
fetid  odor,  the  saprophytes  floating  in  the  air  finding  a  favorable 
soil  in  it  for  propagation.  Its  total  amount  is  hard  to  ascertain, 
and  the  few  who  have  tried  to  measure  it  have  arrived  at  rather 
discrepant  results,  varying  between  one  pound  and  three  pounds 
during  the  first  eight  to  eleven  days. 

Involution  of  the  Uterus, — Immediately  after  the  expulsion 
of  the  placenta  the  uterus  forms  a  hard  ball  not  mounting  more 
than  four  finger-breadths  over  the  symphysis  pubis,  but,  the 
intense  contraction  subsiding,  it  rises  to  within  an  inch  of  the 
umbilicus,  and  is  the  next  day  often  found  an  inch  above  this 
point.  At  first  the  contraction  has  an  intermittent  character, 
contraction  and  relaxation  alternating  with  each  other,  but 
soon  a  permanent  size  is  reached,  and  after  that  this  alternation 
ceases  and  henceforth  the  uterus  steadily  diminishes  in  size. 
At  the  end  of  the  second  week  the  fundus,  when  raised  up,  is, 
however,  still  an  inch  higher  than  in  the  unimpregnated  condition, 
and  at  the  end  of  the  third  week  it  is  yet  h  inch  higher  than 
in  the  non-puerperal  state.  A  corresponding  diminution  takes 
place  in  the  lateral  and  anteroposterior  dimensions. 

The  weight  of  the  uterus  decreases  in  a  similar  manner. 
Immediately  after  delivery  it  weighs  from  twenty-two  to  twenty- 
four  ounces;  at  the  end  of  the  first  week,  from  nineteen  to  twenty- 
one;  at  the  end  of  the  second,  from  nine  to  eleven;  at  the  end 
of  the  third,  from  five  to  seven;  and  it  does  not  reach  its  normal 
weight,  which  averages  an  ounce  and  a  half,  before  the  end  of 
the  second  month.  It  appears  from  these  figures  that  the  uterus 
has  lost  but  little  in  weight  at  the  end  of  the  first  week,  that 
the  greatest  diminution  takes  place  during  the  second  week, 
and  that  at  the  end  of  the  third  it  is  still  three  or  four  times 
heavier  than  the  non-puerperal  uterus. 

The  immediate  diminution  in  size  following  the  expulsion 
of  the  placenta  is  due  to  muscular  contraction  and  escape  of 
some  of  the  blood  filling  the  uterine  vessels,  but  the  next  day 
fatty  degeneration  and  gradual  absorption  of  the  muscle-cells 
begin  and  continue  until  the  end  of  involution.  According  to 
others  the  fatty  degeneration  is  of  minor  importance,  the  shrink- 
age being  due  to  true  atrophy.  It  has  also  been  found  that 
towards  the  end  of  pregnancy  the  muscle-cells  contain  large 
vacuoles  filled  with  glycogen,  which  is  pressed  out  by  the  powerful 
contraction  following  childbirth. 

The  separation  between  the  ovum  and  the  uterus  takes 
place  in  the  loose  ampullar  layer  of  the  decidua  (Fig.  233). 
Most  of  what  is  left  is  subsequently  destroyed  and  the  debris 
eliminated  as  part  of  the  lochia.  But  the  deepest  parts  of  the 
decidua  remain,  and  from  the  columnar  epithelium  of  the  bottom 
of  the  utricular  glands  a  new  layer  spreads  over  the  inner  surface 
in  the  course  of  20  or  25  days. 


In  the  entirely  norma)  retraetioii  of  tlie  uterine  musculature 
the  walls  of  the  lilood- vessels  are  pressed  against  each  fither 
and  closed  by  endothelial  agglutination.  Then  the  regeneration 
of  the  placental  site  is  tauch  like  that  of  other  portions  of  the 
inside  of  the  uterus.  But  if  the  vessels  have  been  closed  by 
thrombi,  all  stages  of  tlie  transformation  of  these  to  connect ive 
tissue  are  seen.     Then  the  placental  site  is  rough  and  often  dis- 
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mlcTOicopical  appearance  of  the  inside  of  the  uterus  Immediately  after  dpHvery.  (Zweifel.) 
0,  mo^QW :  b,  muaculnrift ;  1,  opened  utricular  f^lBudA  with  LM>lumriii.r  epilhelluin  ;  2.  bUwMl'Vt«*eli. 

tinguished  by  chrts  protruding  from  the  sinuses.  Some  of  the 
'Biiiuses  had  aheady  become  closed  iowartls  the  end  of  pregnancy. 
The  others  are  now  obliterated  by  blood-clot«,  which  become 
organized  l>y  cell  i>roliferation.  starting  from  the  endothelium 
and  from  leucocytes,  ami  forming  young  connective  tissue* 
The  work  of  reparation  is  slowest  in  this  place,  so  tliat  sometimes 
the  site  is  still  recognizable  four  or  hve  months  after  lal>or. 

The  uterine  arteries  are  affected  by  endarteritis  often  ac- 
companied by  hyaline  changes  in  the  tunica  meiiia.  The  latter 
persist  for  years  and  may  serve  to  decide  whether  the  woman 
had  Ijorne  a  child  or  not. 

Inimediately  after  the  birth  of  the  child,  and  still  more  so 
after  the  expulsion  of  the  placenta,  the  uterus  becomes  strongly 
anteflexed,  the  funrbis  lying  up  against  tlie  anterior  abdominal  wall 
nd  the  cervix  following  the  direction  of  the  vagina  (Fig.  234). 
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The  cervix  is  long  and  soft  and  the  os  more  or  less  turn.  Tlie 
contraction  ring  is  well  marked »  but  not  the  internal  os,  the 
lower  uterine  segment  and  the  cervix  forming  a  long  tube  with 
thin  walls.  The  difference  Ijetween  the  upper  and  the  lower 
jiart  (if  the  uterus  disappears,  however,  in  the  course  of  a  few 
days,  the  contraction  ring  approaching  the  internal  os  more 
and  more  utitil  they  become  one.    On  a  section  of  a  woman  who 
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SftglttAl  fle<^tl€m  of  the  pel  Tic  otkuu  of  a  pyerpera  on  the  second  day  after  delivery,    f  AbUcld.) 

died  on  the  sixth  day  ^  there  wkis  no  longer  any  difl'erence  between 
an  upper  and  a  lower  segment,  but  tlie  whole  wall  was  three 
times  thicker  tlmn  before  |>regnancy.  It  had  also  receded  nearly 
entirely  liehnv  the  )>elvic  brim.  The  internal  os  remains  so  soft 
that  a  fiiiger  nuxy  be  ^Kissed  through  it  till  the  end  of  the  second 
week,  and  the  external  os  remains  open  still  hmger. 

The  anteflexion  increases  during  the  first  weeks  of  the  puer- 
peral state,  so  that  the  highest  point  of  the  uterus  felt  through 
the  alxlominai  wall  is  no  longer  the  fundus  but  stime  point  of 
the  jjosterior  surface  (Fig.  235).  Later  the  uterus  gradually 
returns  to  its  normal  shape. 

The  involution  of  the  vagina  is  slower  and  more  imjierfect  than 
that  of  the  uterus.  When  this  canal  has  once  been  distended  by  the 
passage  of  a  full-term  fo'tus,  it  hardly  ever  regains  its  origitial 
dimensions  and  resiliency,  the  dilTerence  being  particularly 
marked  at  the  entrance.  W'hieh  is  nearly  always  more  or  less  torn* 
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The  hymen,  that  by  coition  luu!  only  heen  nij)tured  so  as  to 
Iprm  two  or  more  (laps,  in  consei|uence  of  bruising  followed  l-»y 
Igrene,  sustains  a  real  loss  of  substance,  its  remnants  shrinking 
few  wart-like  protuberances  called  caruncnhjE  myrti formes,  one 
of  which  is  nearly  always  found  on  each  lateral  aspect  of  the 
entrance  to  the  vagina. 

Fig.  235. 
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Sa^rittal  sectiOQ  of  pelvic  o^g»n^  It*  |tu<^r|ier1iira     f  Straus.)    Day  of  lytn<?4Ti  period  unknown,  hut 
rather  lau?.    Ctcruji  in  |>i.4visj,  struni^iy  a^jt^eflc-JCcfl. 

The  labia  majora  remain  more  flaccid  and  often  gaping. 
The  abdominal  wall  is  also  slow  to  contract  and  never  regains 
its  former  elasticity.  The  tears  of  the  corium,  wliicli  we  have 
noticed  during  pregnancy  as  jnirple-colored  streaks,  leave  white 
scars  running  more  or  less  perjjendiculaj'ly  and  marked  l>y  hue, 
close  lines  intersecting  them  at  right  angles.  In  that  condition 
they  are  properly  called  nlrm  albkanleH. 

If  the  w^oman  has  not  been  carefully  bandaged,  gets  up  too 
ion»  or  resumes  hard  work  while  all  the  tissues  are  still  soft 
and  yielding,  the  a|jonenrosis  of  the  flat  abdominal  muscles 
and  the  superficial  fascna  become  thinned  and  stretched,  so  that 
"he  recti  muscles  separate  from  each  other  ami  the  intestines 
re  felt  in  the  gap,  and,  as  it  were,  right  under  the  skin.  Even 
the  tidnning  of  the  abdominal  wall  does  not  go  so  far  as  to 
produce  such  a  diiustasis,  it  is  not  rare  that  the  alnlomen  pro- 
trudes more  forward,  while  it  is  an  exception  to  see  it  return 
entirely  to  its  former  shape. 

In  some  women  the  uterus  sinks  behind   the  symphysis  in 
ve  days,  but  in  most  it  takes  al>out  tw'o  weeks  to  do  so.    Durint 


2S4  NORMAL   PUERPERY. 

the  first  three  or  four  days  the  patient  feels  painful  contractions 
of  the  uterus, — so-called  after-pains.  These  are,  however,  much 
more  common  in  pluriparae  than  in  primiparae,  and  are,  there- 
fore, rather  due  to  defective  contractions  than  to  too  strong 
ones,  a  theory  that  is  corroborated  by  the  beneficent  effect  of 
ergot. 

Fig.  236. 


Acini  of  mammary  gland  durinp  la<rtation.  (C.  Heitzmann.)  CE,  cuboidal  epithelium ;  F,  fat- 
globules,  BtainiHl  black  with  osmiu  acid,  and  seen  both  in  ti»e  cells  and  in  the  central  cavity  of  the 
acini ;  CV,  cnnnoctive-tiasue  frame  with  blood-vessels.    Magnified  six  hundred  diameters. 

The  uterine  souffle,  which  during  pregnancy  was  heard  in 
the  sides  of  the  uterus,  may  in  most  cases  be  perceived  for  4 
or  5  days  after  delivery,  a  cogent  proof  that  it  is  independent 
of  the  placenta. 

It  is  not  only  the  uterus  and  the  external  genitals  that  shrink 
after  delivery.  Besides  the  diminution  in  weight  of  12  or  13 
pounds  due  to  the  evacuation  of  the  uterus,  there  is  a  loss  of  from 
2  to  4  pounds  during  the  first  9  days,  and  often  this  continues 
long  after  the  woman  is  up  and  about,  so  that  she  regains  much 
of  her  shapeliness  which  was  lost  during  pregnancy. 

The  involution  of  the  uterus,  especially  in  nursing  women, 
goes  so  far  as  to  constitute  a  trant^ient  physiological  atrophy.  By 
bimanual  examination  the  walls  are  felt  thin  and  flaccid.  Some- 
times the  depth  of  the  uterine  cavity  is  normal  (from  2J  to  3} 
inches — 7  to  8  centimetres),  hut  in  other  cases  it  measures  only 
IJ  to  2Hnches — 4.5  to  6.5  centimetres.  The  cervix  participates 
in  this  shrinkage,  but  not  the  ovaries.  The  superinvolution 
lasts  from  the  6th  to  the  10th  week  after  childbirth,  but  it  may 
be  found  at  the  end  of  a  year  or  still  later.  Sometimes  men- 
struation may  reappear  or  a  new  pregnancy  begin  while  the 
superinvolution  lasts,  from  which  we  may  conclude  that  the 
endometrium  has  regained  its  normal  development,  while  the 
muscular  part  of  the  wall  is  defective.    This  temporary  atrophy 
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rptrjirded  as  a  precaution  against  .siilnnvolution;  hut  occasion- 
lly  it  becomes  pernianent  and  theu  it  is  decidedly  al>norniHl.' 

The  Breasts. — During  the  first  few  days  the  secretion  of  the 
lammary  glands  h  small  in  aniount,  indeed  often  not  sufHcient 
to  satisfy  the  hunger  of  the  child.  It  is  uneven,  l>eing  coiiiposed 
of  a  thin  serum  with  thick  yellowish  streaks,  and  continuei?  to 
show  the  microscopical  appearance  of  colostrvm  (Fig.  1-38,  p,  OS). 
About  tlie  4th  day  the  breasts  becofiie  fall»  hard,  ami  tense,  and 
^he  secretion  becomes  even,  thin,  and  of  a  bluish-wdiite  color,  and 

Fig.  237. 
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Mlrropoopjpiil  «(*[«-«  m i  n •«' o!  womim'H  milk. 

is  hereafter  called  milk.  This  is  a  Huid  composed  of  nearly  9 
parts  of  water  ami  n  little  over  1  pari  ^»f  solid  sul>stan(H\  Its 
s pec i  fi c  gr a v i t  y  averages  1 1)3 1 .  Its  die 1 1 lica  1  co m j )osi tion  var i es 
much.  The  average  percentage  is  water  86.732,  proteids  1.995, 
fat  4.131.  sugar  6.936,  ash  0.201.  In  round  numbers  we  may 
i^ay  that  human  milk  contains  about  2  per  cent,  of  casein  and 
^ther  proteids.  4  |>er  cent,  of  fat,  7  i>er  cent,  of  sugar,  and  0.2  per 
»nt.  of  ash.  (Leeds."')  It  contains  all  the  substances  needed  for 
a  cotnplete  diet, ^^albuminoids,  fats,  and  hydroearbons, — in  a 
^rm  that  is  easily  assiinihited.  It  is  the  natural  food  for  the 
hihi  during  the  Hrst  9  months  (^f  its  life,  and  contains  all  the  in- 
redients  needed  to  luiihl  up  its  liody  <luring  that  time.  The  fat 
formed  as  a  shining  round  body  in  tliat  part  of  the  cuboidal 
[?ll8  lining  the  acini  of  the  mammary  gland  which  is  turned 
jward  the  central  cavity.    The  globule  enters  this  and  is  pressed 

'  <  lurrigum.  Ciynernlog^^  1WI5.  p.  21iO, 

*.foiir  Anier.  CKetri,  Sot\,  vol.  vi.  pp.  252-280   (Pellew.  Miuiuul  u(  Ctiemiatrjr, 
[>2,  p.  174  L 
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by  elasticity  into  the  lactiferous  ducts  (Fig.  236),  from  which  the 
child  sucks  it  out  by  foriuing  a  vacuum  in  its  mouth.  Milk 
forms  an  even  emulsion  with  very  fine  fat-globules  (Fig.  237). 
Colostrum  contains,  besides  fat-globules  of  very  unequal  size,  co- 
lostrum-globules, which  are  epithelial  cells  in  fatty  degeneration. 
It  also  contains  albumin  and  coagulates  by  heat. 

The  mother's  food  has  great  influence  on  the  composition 
of  the  milk,  and  drugs  given  her  are  found  in  it  and  thus  reach 
the  child  she  nurses. 

Milk  contains  many  staphylococci  and  even  streptococci, 
microbes  which  must  have  found  their  way  in  through  the  canals 
of. the  nipples,  but  under  ordinary  circumstances  they  neither 
harm  the  mother  nor  the  child. 

Leucocytosis. — The  leucocytes  in  the  blood  increase  in 
number  from  the  onset  of  labor  and  reach  the  maximum  10  or  12 
hours  after  its  conclusion,  at  which  time  they  are  nearly  twice 
as  abundant  as  during  pregnancy.  Then  they  rapidly  fall  to  the 
normal,  but  on  the  third  or  fourth  day,  at  the  establishment  of 
the  milk  secretion,  there  is  again  a  slight  transient  augmentation. 


CHAPTER    II. 

THE    CARE    OF    THE    MOTHER. 

The  woman  who  has  recently  given  birth  to  a  child  needs  a 
good  deal  of  care,  in  order  to  prevent  the  change  from  a  normal 
lying-in  period  to  an  abnormal  one,  and  to  restore  her,  as  far  as 
possible,  to  her  pristine  condition.  Even  in  private  practice  pulse 
and  temperature  should  be  taken  twice  a  day  and  recorded  in 
writing.  The  best  time  for  this  is  about  eight  o'clock  in  the 
morning  and  between  six  and  seven  in  the  evening.  In  lying-in 
hospitals  the  result  ought  to  be  recorded  graphically,  so  as  to 
enable  the  visiting  physician  to  satisfy  himself  at  a  glance  of 
the  condition  of  the  patients.  Since  the  arrival  of  the  doctor 
is  apt  to  cause  a  little  excitement,  it  is  better  to  have  pulse  and 
temperature  taken  by  the  nurse. 

On  account  of  the  perspiration  pearling  on  the  skin  of  the 
puerpera,  she  should  be  carefully  guarded  against  draughts ; 
on  the  other  hand,  she  should  have  plenty  of  fresh  air,  the  more 
so  as  evaporation  of  the  lochial  discharge  vitiates  the  atmosphere, 
or  at  least  makes  it  unpleasant  to  breathe  and  smell.  If  possible, 
I  prefer  in  cold  weather  to  keep  an  open  window  in  a  neighboring 
room  rather  than  in  that  where  the  patient  lies.  The  temperature 
of  the  room  should  bo  kept  at  about  70°  F.  The  patient  should 
be  covered  enough  to  feel  comfortable,  but  not  so  much  as  to 
increase  unnaturally  the  perspiration.  The  room  should  be  kept 
light  in  daytime,  and  only  too  glaring  a  sunlight  ought  to  be 
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mitigated  l>y  pulling  down  the  shudes.  There  is  no  call  for  a 
darkened  room.  The  puerpera  shoLdd  not  be  treated  as  a  sick 
person^  and  most  vita!  functions  are  benefited  by  light.  During 
the  night  it  is^  eonvenient  and  proper  to  have  a  weak  Hanie  burn- 
ing, and  to  screen  it  from  both  mother  and  chikl. 

In  regard  to  diet,  I  fiiul  it  pretty  safe  to  satisfy  the  appetite 
of  the  puerpera.  During  the  first  twenty-four  liours  I  let  her 
take  only  milk,  tea,  coffee,  beef  tea,  and  oatmeal  gruel.  On  the 
second  day  I  add  a  couple  of  eggs  or,  if  the  woman  desires  it^ 
soup  with  sweetbread  or  pigeon,  or  chicken  fricassee.  Then 
come  broiled  chicken,  mutton-chops,  and  beefsteak,  with  Ivread 
and  butter,  Vegetal>les  are  not  so  easy  to  digest  as  the  more 
albuminr/ifi  fuods^  and  fruit  sometimes  causes  tfie  baby  gri|ang 
pains.  .Sweets  are  apt  to  sour  on  the  mother's  stomachy  and  liad 
better  Ije  kept  out  of  the  diet  till  she  is  ijiiite  welt. 

As  to  beverages,  the  regimen  must  vary  according  to  whether 
the  mother  is  nursing  her  child  or  not.  If  slie  is,  she  should  have 
plenty  of  fluid  food.  I  order  a  pbite  or  a  cupful  of  milk,  tea,  coffee, 
chocolate,  beef  tea,  mutton  or  chicken  broth,  or  oatmeal  or  farina 
gruel  to  be  taken  every  two  hours,  besides  which  she  may  drink 
plain  w^ater  or  mineral  water  ad  libiitinK  Beer  increases  the  secre- 
tiiui  of  milk  and  stren|:;thens  the  nursing  woman,  but  the  writer 
has  noticed  tluit  it  sometimes  causes  a  diarrhtra  in  the  child, 
which  cannot  be  checkeil  until  the  tein|>ting  beverage  is  given  up. 

If,  on  the  other  hand,  the  mother  will  not  or  cannot  or  nuiy 
not  nurse  her  chihl,  slu*  sliould  drink  as  little  as  ])ossible.  Her 
bowels  slioulii  be  movctl  tlaily  wiMi  a  saline  aperient,  ineferal»Iy 
flodium  suli)hate  or  phospluite,  a  lieai>ing  teasjjoonful  or  more.  1 
cover  each  breast  witli  a  layer  of  aljsorljeid  cotton,  moistened  with 

R     Almpiiiji'  tsylphotm ,ifr  ij  ( 12  ccmUgFammee) 

Glyrerini ,  , .5  ij  (^00  gmuime*) 

Outside  of  the  cotton  is  laid  a  piece  of  gutta-perclia  tissue  tw*o 
inches  wider  in  diameter  than  tlie  cotton  pad.  ancl  out-^ide  of 
the  water-proof  material  comes  the  breast-jacket  presently  to 
be  descrilied,  which  in  this  case  is  put  on  as  tight  as  |)ossible 
and  tightened  daily  when  tlie  breasts  begin  to  slirink.  The 
dressing  remains  undisturbed  until  the  production  of  milk  ceases, 
whi{'h  takes  K  or  10  days. 

Tlie  bladder  slnnild  l>c  emptied  at  least  every  6  or  S  hours, 
if  potssihle  in  the  normal  way,  if  not,  with  a  catlieter.  In  liis  daily 
vi^il^s  the  accoucheur  should  pass  his  hand  over  the  abdtnnen 
and  satisfy  himself  that  the  bladder  is  not  over-filted,  that  tlie 
uterus  is  properly  retracted,  and  that  there  is  no  abnormal 
liensitiveness  or  swelling  at  its  sides. 

A»  a  rule,  the  mother  should  nurse  her  child.  It  is  ordained 
by  nature,  and  it  is  l)etter  for  herself  and  her  child.  Suckling 
produces   uterine   contractions,    the   greatest   safeguard   against 
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infection  and  subinvolution.  If  she  leaves  this  function  to  another 
woman,  the  child  will  love  the  wet-nurse  more  than  it  will  its 
mother,  and  if  she  brings  it  up  on  a  bottle,  the  child  is  rarely 
nourished  so  well  and  is  much  more  liable  to  digestive  disorders. 
But  there  are  circumstances  which  make  it  impossible  or  un- 
advisable  for  the  mother  to  nurse.  If  she  has  no  nipples,  or  if 
instead  of  protruding  they  form  a  hollow  under  the  level  of  the 
breast,  there  is  nothing  for  the  child  to  take  hold  of,  and  nursing 
.becomes  impossible.  Serious  diseases  that  have  undermined 
the  mother^s  constitution,  such  as  cancer,  tuberculosis,  or  serious 
cardiac  trouble,  should  be  looked  upon  as  a  barrier  to  lactation. 
This  is  not  the  case  with  syphilis.  The  child,  having  been  built 
up  by  the  mother^s  blood,  cannot  be  injured  by  her  milk,  while  it 
is  criminal  to  expose  another  woman  to  infection  from  the  child 
by  nursing  it.  As  a  rule,  the  child  will  not  produce  syphilitic 
ulcers  on  the  mother's  breast — CoUes^s  law^ — an  immunity  which 
probably  is  due  to  the  fact  that  the  mother,  even  if  she  does  not 
show  any  symptoms  of  syphilis,  has  it  in  an  attenuated  form.  In 
rare  instances,  however,  the  child  may  infect  its  mother  after 
birth.  Sometimes  the  mother's  engagements  by  which  she  earns 
her  living  are  such  that  she  cannot  nurse  the  child.  If  for  any 
reason  it  is  known  beforehand  that  the  mother  shall  not  nurse,  it 
is  much  better  that  the  milk  be  dried  up  at  once  in  the  manner 
described  above,  for  the  breasts  are  more  likely  to  become  in- 
flamed if  lactation  is  begun  and  then  stopped  after  a  short  time. 
If  the  mother  is  to  nurse  her  child,  this  should  be  placed  at 
the  breast  when  the  mother  has  rested  a  little  and  the  baby  has 
been  bathed,  say  about  two  hours  after  delivery.  In  the  beginning 
nursing  is  often  a  little  difficult.  The  child  has  to  learn  to  suck, 
and  the  mother  has  to  adapt  herself  to  it.  She  should  lie  a  little 
turned  to  one  side,  and  have  the  child  placed  parallel  to  herself 
at  such  a  height  that  the  mouth  is  on  a  level  with  the  nipple. 
It  is  well  to  seize  the  child's  sinciput  and  hold  its  mouth  on  to 
the  nipple.  It  is  also  advisable  to  press  a  few  drops  of  the  con- 
tents of  the  breast  into  the  mouth,  so  that  the  child  gets  the  taste 
of  the  fluid.  If  the  nipples  are  short,  they  may  be  lengthened 
by  pulling  on  them  with  the  thumb  and  two  nearest  fingers, 
or  by  applying  to  them  a  breast-pump  with  rubber  ball  (Fig. 
238),  by  which  a  vacuum  is  formed.  The  mother  must  be  taught 
how  to  depress  her  breast,  so  as  to  leave  the  nostrils  of  the  suck- 
ling free  for  the  entrance  of  air.  The  first  few  days  the  supply 
often  is  so  scant  that  the  child  is  not  satisfied.  Then  it  should 
be  given  slightly  sweetened  boiled  water  with  a  teaspoon,  or, 
if  that  does  not  satisfy  its  craving,  even  boiled  cow's  milk  in  the 
proportion  of  one  part  to  two  may  be  added  to  the  sweetened 
water.  In  the  beginning  both  breasts  will  be  needed,  but  when 
the  milk  production  is  well  established  the  contents  of  one  breast 
suflFice  often  to  still  the  hunger  of  the  child,  and  then  the  two  breasts 
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should  be  used  alternately.  The  first  2  weeks  the  child  should 
be  put  to  the  breast  as  often  as  it  awakes,  but  soon  a  certain 
regularity  should  be  established,  so  that  the  child  nurses  about 
every  2  or  3  hours,  even  if  it  be  necessary  for  that  purpose  to 
awake  it.  Also  in  regard  to  sleep  its  education  should  begin 
early.  Some  children  will  sleep  all  the  evening  and  be  awake  all 
night,  which  is  very  inconvenient  for  their  attendants  and  may 
seriously  interfere  with  the  mother's  well-being.  By  nursing 
them  and  playing  with  them  in  the  evening  hours,  often  a  good 
night's  rest  may  be  gained  for  all  concerned,  only  interrupted 
once  or  twice  by  the  child's  legitimate  want  of  food. 

The  child  should  not  be  allowed  to  play  with  the  nipple  and  fall 


Fig.  238. 


A  breast-pomp. 

half  asleep  and  wake  up  indefinitely.  Under  these  circumstances 
it  should  be  kept  awake  by  gentle  shaking  and  reminded  to  suck. 

The  nipples  should  be  kept  clean  by  washing  them  with 
plain  lukewarm  water  or  saturated  solution  of  boric  acid  before 
and  after  each  nursing;  but  only  the  softest  material,  such  as 
absorbent  cotton,  should  be  used  for  this  purpose,  and  the  nipples 
should  be  wiped  dry,  so  as  to  avoid  maceration  of  the  epithelium 
and  excoriation. 

When  about  the  fourth  day  the  breasts  swell  and  become 
hard  in  consequence  of  the  plentiful  production  of  milk,  I  sur- 
round the  chest  with  a  breast-bandage.  In  Maternity  Hospital 
we  have  these  ready-made,  composed  of  two  layers  of  muslin 
sewed  together.  In  private  practice  I  cut  them  myself  with  a 
pair  of  scissors.  I  take  a  piece  of  unbleached  muslin  a  yard 
long  and  half  a  yard  wide,  fold  it  in  the  middle  by  bringing  the 
ends  together,  and  cut  out  at  the  upper  side  a  cjuarter  of  a  circle 
with  a  radius  of  two  and  one-half  inches  (Fi^.  289,  No.  1).  Next, 
I  place  the  bandage  around  the  chest  of  the  patient  and  notice 
how  much  the  ends  overlap.  After  having  placed  the  ])an(la^e 
on  a  table,  I  make  the  ends  overlap  as  much  as  before  and  rut 
out  on  each  side  a  piece  8  inches  lon^  and  2J  inches  wide 
when  folded  in  the  middle  (Fig.  239,  No.  2),  the  first  piece 
cut  off  being  used  as  a  pattern  for  the  second.      The  bandage 
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(Fig.  239,  No.  3)  is  now  placed  behind  the  back  of  the  patient, 
who  is  first  raised  to  a  half-sitting  posture,  and  then  let  down 
again  so  as  to  lie  flat  on  her  back.  The  flaps  are  brought  under 
her  arms  and  up  in  front  towards  the  shoulders,  and  pinned 
together  with  large  safety-pins  from  below  upward,  while  the 
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patient  herself  keeps  the  breasts  ui)ward  and  inward  with  her 
flat  hands  applied  outside  of  the  l)andage.  When  the  breasts 
are  reached,  a  wad  of  cotton  is  placed  between  the  two  and  the 
pinning  continued  until  the  level  of  the  upper  end  of  the  breasts 
is  reached.  Then  each  flap  is  folded  lengthwise  so  as  to  cor- 
respond in  width  to  the  posterior  flaps  between  the  notches  for 
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the  neck  and  the  arms,  and  finally  the  anterior  and  the  posterior 
flaps  are  pinned  transversely  together  with  two  small  safety- 
pins  (Fig.  229,  p,  202).  By  lifting  and  equally  compressing  the 
breasts,  this  bandage  not  only  affords  great  comfort  to  the  patient 
but  is  an  almost  absolute  proteetion  against  the  formation  of 
that  painful  and  disfiguring  disease,  a  itiainuuiry  abscess*     When 
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the  brea^sts  beeome  soft   again  and  nursing  is  well  established, 
about  the  ninth  day,  this  bandage  may  l>e  left  off. 

Before  leaving  this  subject,  I  wHsh  to  add  a  word  about  the 
developnjent  and  the  name  of  this  bandage,  which  has  found 
ita  way  in  more  or  less  correct  shape,  and  sometimes  under 
another  name,  into  many  books  on  obstetrics  and  nursing*  At 
the  earlier  part  of  my  service  at  Maternity  Hospital  I  was  sur- 
prif'ed  at  the  common  occurrence  of  mammary  abscesses,  which 
1  attributed  to  the  way  in  which  sore  nipples  and  caked  breasts 
were  treated.    On  the  1st  of  October,  1882,  I  introduced  a  radical 
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change  in  this  respect.  The  use  of  breast-pumps,  rubbing  and 
kneading,  that  had  flourished  until  then,  was  totally  discarded, 
and  instead  I  ordered  even  compression  by  means  of  a  bandage 
just  broad  enough  to  cover  the  breasts.  To  this  were  soon  added 
two  shoulder-straps,  and,  seeing  the  beneficent  effect  in  inflam- 
mation, I  used  this  treatment  soon  as  a  preventive  also,  and  in 
the  skilful  hands  of  the  head-nurse.  Miss  Marion  Murphy,  the 
three  pieces  were  blended  into  one,  forming  a  kind  of  sleeveless 
waist,  which,  in  honor  of  the  said  lady,  I  described  under  her 
name;  but  since  the  underlying  principle  and  the  original  band- 
age were  introduced  by  me,  and  since  the  name  has  given  rise 
to  the  misunderstanding  that  this  jacket  bad  the  same  origin 
as  the  celebrated  button  used  in  intestinal  surgery,  I  now  give 
it  my  name,  although  I  thereby  appropriate  something  that  is 
an  improvement  on  my  own  work. 

In  some  women  the  milk  runs  out,  so  that  not  enough  is  left 
for  the  child.  Then  it  may  become  necessary  to  give  diluted 
cow's  milk  besides.  In  others  the  milk  gives  out  after  a  few 
months,  or  their  health  suffers  so  much  by  nursing  that  it  has 
to  be  discontinued.  Under  such  circumstances  the  child  must 
commonly  be  nourished  artificially,  as  in  most  cases  it  is  difficult 
to  find  a  wet-nurse  willing  to  enter  on  service  at  so  late  a  date. 
If  there  is  milk  enough,  but  the  mother  does  not  want  to  be  the 
only  source  of  supply,  she  may  be  allowed  to  combine  her  own 
nursing  with  the  administration  of  a  couple  of  bottles  of  dilute 
cow's  milk.  Many  prefer  such  an  arrangement  for  the  night. 
If  there  is  breast-milk  enough,  the  child  should  live  on  that 
exclusively  for  the  first  nine  months  of  its  life.  Lactation  may 
without  harm  be  pushed  a  few  months  further,  but  it  must  be 
looked  upon  as  an  abuse  when  women  of  the  lower  classes,  in 
order  to  avoid  a  new  impregnation,  continue  nursing  during  the 
second  year.  This  constitutes  an  unnatural  drain  upon  the 
maternal  organism  which  may  have  bad  consequences  and  even 
lead  to  permanent  atrophy  of  the  womb. 

When  the  time  for  weaninq  the  child  has  come,  it  should  be 
done  quite  gradually  in  the  course  of  eight  or  ten  days  by  sub- 
stituting every  day  one  more  artificial  meal  for  each  nursing. 
The  transition  is  done  best  to  slightly  diluted  cow's  milk.  Cow's 
milk,  undiluted,  should  continue  to  be  the  staple  food  during 
the  second  year,  but,  besides  that,  the  child  may  have  zwaeback 
soaked  in  milk,  an  egg,  chicken-breast,  or  very  finely-cut  rare 
roast  beef  or  steak. 

Returning  to  the  lying-in  period,  the  perineal  bandage  should 
be  renewed  three  times  a  day,  and  also  after  each  micturition  and 
defecation.  Morning  and  evening  a  douche-pan  should  be  placed 
under  the  patient,  and  the  external  genitals  with  the  nearest  sur- 
rounding parts  should  l^e  syringed  with  lysol  (two  teaspoonfuls 
to  a  quart  of  water),  but  the  nurse  should  be  strictly  forbidden  to 
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touch  Ihe  paUeiit.  If  some  blood-clot  adheres  to  the  hains^  she 
may  wipe  it  off  witli  absorbent  cotton  tli|»ped  in  the  lysol  water. 
After  eight  days  tlie  medicated  i>eriiieal  pad  may  be  omitted  and 
a  common  sanitas  pad  or  tiLa]>er  used  insleatL 

The  abdominal  binder  shouhl  be  tightened  once  every  day, 
and  when  soiled  it  shonUl  be  replaced  l>y  another*  When  the 
woman  gets  out  of  bed  this  Ivinder  bectunes  inconvenient,  but 
she  should  for  a  couple  of  months  use  a  well-fitting  abdominal 
supporter.  The  writer  has  found  that  of  Teufcl  (Fig.  24(t)  par- 
ticulaj*ly  well  adapted  to  obstetric  cases,  both  before  and  after  de- 
livery.    Generally  it  should 

be  made  of  Hanneb  l>ut  in  ^'^**  ^^*^* 

the    hot    season    gray   jean 
may  be  substituted. 

As  a  rule,  some  mild 
orient  is  needed  to  move 
bowels.  An  enema  of 
soapsuds  may  l>e  given  on 
the  third  day.  Many  women 
like  the  compound  liquorice 
pow^der  of  the  phannaco- 
pa*ia,  a  heaping  teaspoonful 
of  wdiich,  stirred  with  a  little 
water  and  taken  in  the  evening,  as  a  rule,  is  followed  i)y  a  good 
movement  next  morning.  For  those  who  prefer  a  pill  I  usually 
prescribe  the  following  combination: 

H      Podapliylli   re^iriii' gr.  iv  (24  cent  igrn mines) 

Extr,  1l>f lla<lr>nriii'  alculMilN'i gr.  ij   (12  cpriligriLninicis) 

Extr.  i^enliumi'  conipiisiti q.  s. 

Ft.  pil.  no.  viii.     8ig. — A  pill  once  or  iwice  a  day. 

before  leaving  the  house  I  prescribe  an  tuince  of  Huifl  extract 
of  ergot,  of  which  a  teasjioonfid  is  to  be  given  three  times  a  day. 
It  helps  contraction,  and  tluis  indirectly  l>eeome8  an  antiseptic 
and  may  also  combat  after-i)aitis.  I  leave  likewise  a  prescription 
f<ir  Mag**mlie's  solution  of  morphine,  six  drops  to  be  given  if 
the  woman  complains  of  after-pains,  and  repeated,  if  needed, 
four  times  a  day. 

Quiet  should  reign  in  the  lying-in  room.  \\  ith  the  exce|)tion 
of  the  very  ncaresl, — for  instance,  the  liusband  and  the  mother 
of  the  puer])era,— visitt»rs  should  be  kepi  away  UTitil  she  has 
l>een  out  of  bed  for  a  few  days,  antl  even  then  admitted  only  in 
small  tmrid»ers  and  one  at  a  time.  All  news  apt  to  cause  grief 
or  anxiety  should  be  kept  back  from  her  till  she  has  regained 
more  mental  and  physical  sJrengtlj.  As  a  jiastime,  light  literature 
may  be  iiidulgi*d  in  after  a  f*»w  days,  or  the  puer])era  may  do 
some  light  hancbwtjrk,  such  as  knitting  or  crocheting. 

.\  very  important  question,  and  fuie  upon  which  the  views 
of  authorities  vary  consiilerably,  is,  How  long  should  a  w""^«*n 


244  NORMAL   PUERPERY. 

stay  in  bed  after  delivery?  In  some  institutions  they  do  not 
keep  normal  puerperse  over  five  days.  In  most  it  is  the  routine 
practice  to  keep  them  in  bed  for  nine  days,  and  that  this  is 
the  proper  time  is  a  very  common  idea  among  midwives  and 
lay  women  in  all  civilized  countries.  In  this  country,  when  a 
doctor  is  engaged  for  a  '* confinement,'^  the  understanding  is 
that  the  remuneration  agreed  upon  covers  the  day  upon  which 
labor  begins  and  a  visit  on  each  of  the  following  nine  days.  This 
may  in  so  far  be  justifiable  as  in  most  cases  involution  has  then 
proceeded  sufficiently  that  the  woman  may  leave  her  bed  without 
harm,  and  in  public  institutions  some  rule  is  necessary  for  the 
regular  occupation  of  the  wards.  In  private  practice  the  time 
of  getting  up  should  be  regulated  not  by  days,  but  by  the  con- 
dition of  the  woman.*  We  have  seen  above  how  slow  the  uterus 
is  in  regaining  its  normal  size  and  weight.  Special  investiga- 
tions with  curved  and  straight  sounds  have  been  made,  in 
order  to  find  directly  the  influence  of  the  erect  posture  on 
the  shape  and  place  of  the  puerperal  uterus,  and  it  was  found 
that  it  increases  the  anteflexion  and  anteversion  and  the 
protrusion  of  the  abdomen,  while  the  uterus  as  a  whole  is  pushed 
backward. 

While  gravitation  tends  to  combat  these  conditions  when  the 
woman  lies  on  her  back,  in  the  erect  posture  it  works  under  the 
very  best  angle — that  is  to  say,  perpendicularly  on  the  long 
axis  of  the  uterus — to  make  them  worse.  It  gets  a  good  purchase 
by  taking  hold  of  the  enlarged  body  which  forms  the  long  arm 
of  a  lever  placed  horizontally,  while  the  cervix  represents  the 
short  arm  of  the  same  placed  almost  perpendicularly.  We  must, 
furthermore,  remember  that  the  uterus  and  all  the  parts  of  the 
body  that  serve  to  support  it  are  soft,  flexible,  and  yielding 
after  childbirth.  From  these  premises  I  infer  that  the  upright 
and  sitting  postures  should  be  avoided  until  involution  has 
progressed  so  far  that  the  uterus  has  receded  from  the  anterior 
abdominal  wall  and  returned  to  the  pelvic  cavity,  where  it  is 
much  better  protected.  This  is  easily  ascertained  by  external 
palpation.  If  the  fundus  is  still  above  the  pelvic  brim  when  the 
physician  discontinues  his  visits,  he  should,  among  other  good 
advice  he  gives  in  taking  his  departure,  tell  the  patient  to  stay 
in  bed  for  so  many  more  days  as  he  deems  it  will  take  before 
the  uterus  has  sunk  down  behind  the  symphysis  pubis. 

If  the  patient  went  to  another  extreme  and  stayed  three 
or  four  weeks  or  longer  in  the  recumbent  position,  there  would 
be  danger  of  the  normal  anteflexion  and  anteversion  turning 
into  the  always  abnormal  retroflexion  and  retroversion. 

Whenever  the  patient  is  allowed  to  get  up,  it  should  be  done 
cautiously.    She  is  weak  from  lying  in  iDcd,  from  suffering,  from 
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loss  of  blood,  lochial  discharge,  and  milk,  and  in  consequence 
of  a  more  or  less  restricted  diet.  She  is,  therefore,  apt  to  faint. 
I  like  to  let  her  first  be  helped  over  on  a  lounge,  upon  which  her 
head  is  raised  to  a  higher  position  while  the  body  still  remains 
horizontal.  The  next  day  she  may  sit  on  an  easy-chair,  with 
the  feet  down  for  an  hour.  The  following  day  she  will  stay  up 
two  or  three  hours,  and  thus  gradually  return  to  the  common 
way  of  living.  She  should  not  walk  up  and  down  stairs  before 
the  end  of  three  weeks,  and  not  go  out  before  the  end  of  a  month. 
During  a  similar  length  of  time  she  should  not  pick  up  anything 
from  the  floor,  such  a  sudden  movement  having  occasionally 
caused  an  embolus  to  be  carried  from  a  uterine  sinus  and  lodged 
in  the  brain,  resulting  in  apoplexy  and  death. 

Marital  relations  ought  not  to  be  resumed  before  the  genitals 
in  the  main  have  returned  to  their  normal  condition, — say  six 
or  eight  weeks  after  childbirth.  That  conception  is  possible 
much  sooner  is  proved  by  a  case  published  by  a  German  physician, 
in  which  coition  resulting  in  impregnation  took  place  four  days 
after  delivery.  But  the  poor  woman  should  be  given  a  rest 
before  she  is  called  upon  to  develop  another  foetus  in  her  body. 

The  writer  is  aware  that  few  are  so  situated  that  they  can 
follow  all  these  rules.  The  poor  servant-girl  leaves  the  hospital 
within  a  fortnight,  and  either  must  do  general  housework  or 
take  a  position  as  a  wet-nurse,  in  which  she  is  expected  to  give 
every  attention  to  the  child  for  whose  benefit  she  is  engaged, 
and  not  to  take  too  much  care  of  herself.  The  indigent  married 
woman  must  attend  to  her  household  duties.  But  that  is  no 
reason  why  those  who  can  afford  it  should  not  have  the  best  of 
care,  based  on  scientific  principles.  Long  experience  in  hospital 
and  dispensary  services  has  taught  the  writer  how  much  more 
commonly  all  kinds  of  gynaecological  diseases,  even  including 
cancer  of  the  uterus,  are  found  as  sequels  of  childbirth  among 
the  poor  than  among  the  wealthy. 


CHAPTER   III. 

SIGNS  OF  THE  PUERPERAL  STATE. 

In  cases  of  clandestine  childbirth,  the  medical  expert  is 
sometimes  asked  whether  a  woman  has  recently  borne  a  child. 
During  the  first  two  weeks  this  question  can,  as  a  rule,  easily 
be  answered,  while  after  that  time  it  becomes  more  difficult. 
The  signs  to  which  the  physician  should  pay  special  attention 
are  a  gaping  vulva;  the  softness  and  lack  of  elasticity  of  the 
labia  majora;  tears  on  their  inside,  at  the  fourehette,  of  the 
labia  minora,  or  the  entrance  of  the  vagina;  a  gangrenous  con- 
dition of  the  hymen,  or  parts  of  it  being  swollen,  torn,  abraded, 
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or  covered  with  granulations;  the  lack  of  elasticity  and  the 
presence  of  lesions  of  the  vagina;  a  long,  soft,  and  torn  cervix; 
the  open  os  internum;  the  enlarged,  anteflexed  uterus;  a  rough 
placental  site;  the  lochial  discharge;  purple-colored  abdominal 
streaks;  the  laxity  of  the  abdominal  wall;  the  presence  of  a 
linea  fusca;  milk  in  the  breasts;  and  the  dark  color  and  large 
size  of  the  areola. 

Some  of  these  signs  allow  us  even  to  say  more  or  less  definitely 
how  many  days  have  elapsed  since  the  child  was  born.  Thus, 
colostrum  is  rarely  found  after  the  first  four  days;  all  the  wounds 
will  granulate  within  eight  days;  the  internal  os  becomes  im- 
permeable for  the  finger  in  ten  or  twelve  days. 

Permanent  Changes  caused  by  Childbirth, — As  a  rule,  it  can 
also  be  diagnosticated  whether  or  not  a  woman  at  a  more  remote 
period  of  her  life  has  borne  a  child.  In  most  cases  the  vulva  is 
more  or  less  open  in  the  parous  woman.  The  fourchette  is  often 
torn  and  the  seat  of  white  cicatricial  tissue.  The  vaginal  entrance 
commonly  is  wider  and  shows  cicatrices.  The  hymen  is  not  only 
torn,  but  has  sustained  a  loss  of  substance,  reducing  it  to  carun- 
culae  myrtiformes.  The  vagina  is  wider  and  more  smooth.  The 
cervix,  as  a  rule,  shows  small  nicks,  if  it  is  not  outright  torn. 
The  external  os  forms  a  transverse  slit.  The  abdominal  wall  is 
likely  to  be  flaccid  and  show  white,  more  or  less  perpendicular 
cicatrices  with  fine  transverse  lines.  The  breasts  are  more  hanging, 
the  areola  darker  and  larger,  and  sometimes  there  may  be  found 
one  or  more  cicatrices  after  a  mammary  abscess.  But  occasion- 
ally even  the  most  experienced  observer  may  be  in  doubt  whether 
he  has  to  deal  with  a  nullipara  or  a  woman  who  has  had  a  child. 


CHAPTER   IV. 

THE    CONDITION    OF   THE    CHILD. 

After  birth  the  iemperatvre  of  the  child  sinks  rapidly  to  95®  F., 
and  then  rises  gradually  until  after  twenty-four  hours  it  reaches 
the  normal  temperature  of  grown-up  persons.  After  that  its  tem- 
perature averages  97§°  in  the  morning  and  98  J°  in  the  evening. 

The  change  in  circvlation  has  already  been  described  in  con- 
nection with  the  two  fetal  systems  of  circulation  (page  49).  The 
irritative  cause  that  makes  the  umbilical  arteries  contract  and 
stop  pulsating  is  cold,  which  is  proved  by  plunging  the  child, 
after  the  circulation  in  the  umbilicial  cord  has  ceased,  into  a 
warm  bath,  when  the  arteries  begin  again  to  pulsate.  That  is 
why  the  ligature  of  the  navel-string  should  be  examined  and, 
if  necessary,  tightened  before  bathing  the  child. 

The  respiration  is  frequent  and  superficial.  The  child  breathes 
up  to  50  times  a  minute,  and  the  amount  of  expired  air  is  45 
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cubic  cenlitnetres.  The  air  enters  very  gradually  into  the  dif- 
ferent l<ilnili  of  tlie  lungs^  which  remain  m  atelectatic  that  only 
very  small  portions  of  them  will  float  in  water,  while  larger  in- 
variably fall  to  the  bottom  (Ahlfcld),  wliich  has  an  important 
medico-legal  bearing.  This  test,  upon  wiiich  much  stress  is  laid 
in  deciding  the  ([ucfition  whether  a  child  breathed  before  death 
or  not,  is  therefore  relialile  only  when  it  is  positive, — that  is  to 
say,  if  parts  of  the  lung  float,  it  proves  that  the  child  has  respired 
before  dying,  but  the  sinking  of  the  pieces  does  not  prove  tliat 
it  has  not  breathed. 

The  respiratitm  has  often  a  stertorous  sound,  which  is  probably 
due  to  aspired  mucus  or  li(iuor  amnii. 

The  puLse  of  tlie  new-born  child  l>eats  aliout  twice  as  frecpiently 
as  that  of  an  adult.  It  averages  137  in  a  minute  during  the  first 
two  months,  12S  from  the  third  to  the  sixth  nrontli,  120  from 
the  seventh  month  to  the  end  of  the  year,  and  ILS  up  to  the 
twenty-first  nmnth.  Its  fre<iuency  varies  much  under  the  in- 
fluence of  movements,  crying,  and  external  impressions.  It  is 
less  frequent  in  rolmst  than  in  puny  children.  In  healthy  chil- 
dren it  is  strong  and  regular.  It  cannot  be  taken  at  the  wrist, 
how^ever,  but  may  l)e  counted  at  the  heart. 

The  first  few  tlays  a  lively  desqnamalion  takes  place  on  the 
skin.  At  first  the  child  has  a  reddish  color,  but  this  disappears 
in  a  few^  days.  The  head  of  the  new-l)orn  child  is  congested. 
At  the  place  that  corresjionds  to  the  vagina  there  is  some  swelling, 
due  to  redema,  and  even  small  extravasations  of  lilood  under  the 
skin  or  under  the  galea  aponeuroticat  but  this  condition  disap- 
pears within  24  hours.  The  conjunctiva  is  injected,  and  show^s 
someiimes  suggillatitms,  whi(^h  soon  are  real>sorbed. 

Ffvres, — Shortly  after  tlie  birth  of  the  child  the  meconium  is 
expelled  from  the  retain m.  Tliis  dark-green,  almost  black,  tarry 
mass  is  folio  we*!  by  brown  fecal  matter^  which  becomes  lighter 
afid  lighter  in  color  until  about  the  end  of  the  first  week  it  is  of 
light-yellow^  color.  It  is  largely  compose* i  of  bacterium  coli  com- 
mune, which  probalily  plays  the  rtjle  of  a  ferment  to  accomplish 
the  deeomposition  of  the  milk  while  the  salivary  glanils  are  yet 
little  developed.  The  glycogenic  ferment  is  found  only  in  small 
quantity  in  the  parotid,  and  is  absent  from  the  other  buccal 
glands  and  the  pancreas.  During  the  first  week  starchy  sub- 
stances are,  thereff>re,  an  inappr(q)riate  food,  which  only  fills 
the  intestine  to  no  ]>urpose.  The  odor  of  the  infantile  fieces  is 
'nauseous  and  acid,  but  does  not  suggest  any  putrefaction. 

At  the  birth  of  the  chihl  the  bladder  contains  only  aliout  2 

flnidrachms  of  urine,  and  its  secretion  is  slow.     Quite  fre<|uently 

the  uriiu"'  is  not    evacuated    liefore  tlie   second   day.     From   the 

eccond  to  the  tenth  day,  (ill  there  is  a  freer  flow  of  fluid  from 

le    kidneys,  these  are  often  the  seat  of  the  so-called   urinary 

njarviion,  a  deposit  of  orange-colored  uric  acid   in    the  straight 
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canals,  whence  it  is  carried  out  through  the  ureter,  bladder,  and 
urethra,  and  stains  the  diaper.  The  urine  is  light  straw-colored, 
acid,  and  has  a  specific  gravity  of  1005-1007.  It  contains  little 
urea,  uric  acid,  and  phosphates,  but  some  albumin  and  sugar. 

During  the  first  three  or  four  days  the  child  loses  in  weight, 
the  total  loss  amounting  to  7  or  8  ounces,  which  is  accounted 
for  by  the  expulsion  of  the  meconium,  the  urinary  secretion, 
and  perspiration.  By  the  ninth  or  tenth  day  this  loss  has 
been  repaired,  and  the  child  has  the  same  weight  as  at  birth. 
From  that  time  on  it  grows  steadily  in  weight  and  size.  At  the 
end  of  4  months  its  weight  is  doubled,  and  at  the  end  of  a 
year  trebled.  During  the  first  4  months  the  child  gains  on 
an  average  an  ounce  a  day,  from  the  fifth  month  only  half  an 
ounce  or  less,  but  in  the  second  year,  when  more  substantial 
food  is  given,  the  weight  increases  again  more  rapidly,  so  that 
at  the  end  of  16  months  it  is  four  times  that  at  birth. 

The  child  sucks  by  adapting  its  hollowed  tongue  to  the  lower 
half  of  the  nipple,  closing  the  lips  all  around  it,  and  producing  a 
vacuum  by  means  of  inspiration.  A  special  centre  for  this  act 
has  been  found  in  the  medulla  oblongata. 

In  the  beginning  the  child  sleeps  much,  sometimes  four  or 
five  hours  at  a  stretch,  and  its  sleep  is  interrupted  only  by  suck- 
ing. Later  it  lies  more  and  more  awake,  and  gradually  develops 
an  interest  in  its  surroundings,  especially  moving  objects.  It 
has  all  its  senses,  touch  and  taste  being  particularly  keen,  sight 
and  hearing  soon  become  distincter,  whereas  it  seems  that  smell 
is  slower  in  its  development. 

The  umbilical  cord  dries  up  and  gradually  becomes  detached 
from  the  abdomen.  In  most  cases  it  falls  off  on  the  fifth  day, 
leaving  a  circular  granulating  surface,  which  heals  in  the  course 
of  12  to  15  days,  and  forms  an  uneven,  somewhat  retracted 
cicatrice. 

The  red  color  of  the  skin  does  not  always  pass  into  the 
normal  yellowish-pink  color.  Quite  frequently — in  75  per  cent, 
of  children — it  is  followed  by  a  decided  yellow  color,  impli- 
cating not  only  the  skin,  but  also  the  mucous  membranes,  espe- 
cially the  conjunctiva',  and  constituting  a  true  jaundice,  icterus 
neonatorum.  Of  the  many  theories  advanced  to  explain  this 
phenomenon,  the  most  plausible  seems  to  me  to  be  that  the 
pigment  comes  from  destroyed  red  blood-corpuscles,  and  that 
the  pressure  in  the  umbilical  vein  diminishes  so  much  after  the 
birth  of  the  child  that  the  bile  enters  the  blood.  The  fact  is 
that  analytical  chemistry  has  proved  a  surplus  of  haemoglobin 
in  the  blood  of  the  new-born.  This  icterus  being  so  common, 
and  the  children  affected  by  it  appearing  to  be  in  good  health, 
it  cannot  be  looked  upon  as  a  disease,  but  as  part  of  the  normal 
changes  taking  place  in  the  child  after  birth.  It  lasts  3  or 
4  days,  and  disappears  without  any  medication. 


THE   CARE   OF  THE   CHILD.  249 

CHAPTER   V. 

THE    CARE    OF   THE    CHILD. 

A  NEW-BORN  infant  needs  little  air,  but  much  warmth. 
Cradles  have  mostly  been  given  up.  The  child  should  first  be 
laid  in  a  basket  with  soft  pillows  under  its  body  and  head,  and 
should  be  covered  with  a  woollen  blanket  or  even  a  light  feather- 
bed. This  basket  should  not  be  so  large  that  it  cannot  easily 
be  carried  from  one  place  to  another.  The  bedclothes  may  be 
protected  against  wetting  by  a  rubber  sheet,  but  the  infant 
should  not  have  any  clothes  of  such  material,  as  they  interfere 
with  the  free  evaporation  and  cause  chafing.  When  the  child 
grows  out  of  its  basket,  it  should  have  a  crib.  It  should  lie  by 
itself  and  not  in  the  mother's  bed,  in  order  to  avoid  the  constant 
inhalation  of  the  air  vitiated  by  respiration  and  evaporation 
from  the  maternal  body,  and  the  still  greater  danger  of  the 
mother  in  her  sleep  rolling  over  it  and  smothering  it.  It  should 
be  lightly  dressed,  as  described  above.  No  kind  of  swaddling- 
bands  should  interfere  with  the  free  movements  of  its  limbs. 
Nor  is  it  necessary  to  carry  it  on  a  mattress  in  the  idea  that  its 
vertebral  column  needs  a  special  support. 

If  cradles  have  been  abandoned  as  useless,  and  perhaps 
even  injurious  to  the  nervous  system,  it  is  irrational  to  place  the 
child  in  a  rocking-chair  and  rock  that,  which  has  the  same  effect 
as  a  cradle.  Upon  the  whole,  the  greatest  care  should  be  observed 
to  avoid  fostering  habits  in  the  child  which  are  either  injurious 
to  itself  or  burdensome  to  its  attendants.  The  child's  education 
should  begin  at  birth,  and  the  first  aim  should  be  to  accustom 
it  to  regularity  and  good  habits.  It  is  wonderful  to  see  how 
soon  habits  are  acquired  by  the  new-born  infant,  and  if  they  are 
not  led  in  a  proper  direction  the  child  soon  becomes  a  tyrant,  who 
exhausts  the  strength  of  its  mother  or  nurse  and  disturbs  the 
whole  household.  The  more  the  child  is  left  alone  the  better  it 
is  for  all,  which  by  no  means  implies  neglect  of  proper  care. 
If  the  child  has  not  urinated  when  I  see  it  the  day  after  its  birth, 
I  introduce  a  silver  probe  smeared  with  a  little  vaseline,  which 
invariably  is  followed  by  a  rush  of  urine.  Likewise,  if  it  has 
not  passed  meconium,  which  is  much  rarer,  I  introduce  the 
little  finger  well  anointed  through  the  anus,  which,  if  there  is 
no  organic  malformation,  is  followed  by  the  desired  effect.  The 
cause  of  these  retentions  is  only  an  agglutination  of  the  epithe- 
lium of  the  canals  concerned,  just  as  two  leaves  in  a  new  book 
may  stick  together.  Once  separated,  the  epithelial  layers  remain 
so,  and  do  not  give  rise  to  any  retention. 

The  child  should  be  bathed  morning  and  evening  in  a  bath- 
tub large  enough  to  permit  free  movements  of  its  limbs.     The 
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temperature  of  the  water  should  the  first  few  weeks  be  about 
98°  F.,  but  after  the  first  month  it  is  well  gradually  to  make  it 
less  warm,  until  88°  F.  are  reached.  Cold  baths  cause  too  great 
disturbance  in  the  economy  of  the  infant.  The  cold  frightens 
it,  and  the  reaction  is  too  stimulating  for  it. 

When  the  infant  is  taken  up  every  three  hours,  its  diaper 
should  be  changed.  If  the  child  is  soiled,  the  dirt  should  be 
wiped  off  and  the  bottom  and  the  genitals  washed  with  luke- 
warm water,  but  after  washing  these  parts  they  should  not  be 
wiped,  in  order  to  avoid  excoriation.  Soft  linen  or  muslin  should 
only  be  gently  pressed  against  the  skin,  so  as  to  soak  up  the 
moisture.  When  dry,  the  parts  are  dusted  with  some  fine  powder, 
such  as  talcum. 

The  absorbent  cotton  surrounding  the  navel-string  comes  off 
in  the  bath,  and  is  then  renewed.  After  the  cord  has  fallen  off 
a  fine  piece  of  linen  or  muslin  smeared  with  white  vaseline  may 
be  placed  on  the  granulating  surface  until  it  is  healed. 

The  most  important  question  is  how  to  feed  the  child.  We 
have  already  entered  on  this  subject  in  speaking  of  the  care  to 
be  given  to  the  mother,  and  there  said  that  with  few  exceptions 
a  mother  should  give  her  child  suck.  Even  if  in  consequence 
of  hemorrhage  she  is  temporarily  weak,  she  will  soon  recover, 
so  that  her  feebleness  need  not  preclude  her  nursing  her  child. 
We  have  also  seen  that  nursing  should  be  done  at  regular 
intervals,  and  great  cleanliness  observed  in  regard  to  the  nipple 
(pages  238,  239). 

How  much  a  child  drinks  can  only  be  found  out  by  weighing 
it  before  and  after  each  meal.  This  has  been  done  by  different 
obstetricians  with  somewhat  varying  results.  During  the  first 
month  the  child  takes  about  21  ounces  daily;  during  the  second, 
about  24  ounces;  during  the  third,  about  28  ounces;  and  from 
the   fourth   to   the  ninth,   about  32   ounces. 

When  the  mother  has  a  sufficient  supply  of  milk,  the  child 
needs  from  15  to  20  minutes  to  satisfy  its  hunger.  We  shall 
see  later  that  her  milk  may  be  deficient  either  in  quantity  or  in 
quality. 

If  the  mother  cannot  nurse  her  baby,  the  best  substitute 
from  a  purely  physical  stand-point  is  a  wet-nurse,  because  her 
milk  has  practically  the  same  composition,  and  all  the  troubles 
of  artificial  feeding  are  avoided.  Sometimes  the  nursling  may 
even  be  better  off  with  a  strong,  healthy  wet-nurse  than  if  he 
were  nursed  by  the  product  of  the  breasts  of  an  anaemic,  nervous 
mother.  Rut  in  general  there  are  many  objections  to  a  wet- 
nurse.  If  a  married  woman,  without  being  forced  to  it,  deliber- 
ately deprives  lier  own  offspring  of  her  milk  in  order  to  sell  it 
to  another  woman,  who  can  afford  to  pay  her  well  for  it,  she 
shows  deficiency  in  the  strongest  of  instincts — the  mother's 
love  for  her  offspring.     If  the  nurse  is  unmarried,  she  usually 
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owes  her  condition  to  immoral  or  immodest  impulses,  which  we 
would  dread  to  see  pass  over  to  our  children  in  consequence 
of  having  imbibed  her  milk.  All  wet-nurses,  married  or  unmar- 
ried, feeling  their  own  importance,  are  apt  to  become  selfish, 
exacting,  and  imperious,  which  gives  rise  to  conflict  with  other 
domestics  or  even  with  members  of  the  family,  and  disturbs 
the  peace  of  the  household.  The  child,  like  another  animal, 
concentrates  its  love  on  the  person  that  feeds  it,  so  that  there 
arises  a  feeling  of  estrangement  from  its  mother.  In  New  York 
wet-nurses  are  also  so  expensive  that  few  can  afford  to  employ 
them. 

In  the  choice  of  a  wet-nurse  the  physician  must  first  of  all 
ascertain  that  she  is  healthy,  and  especially  that  she  is  not  tainted 
with  syphilis  or  tuberculosis.  He  should,  therefore,  inspect  as 
large  a  part  of  her  body  as  practicable,  paying  particular  at- 
tention to  cutaneous  eruptions,  alopecia,  swollen  glands  at  the 
neck,  above  the  elbows,  and  at  the  groins.  The  throat  should 
be  examined  for  mucous  patches,  and,  if  feasible,  also  the  anus 
and  genitals;  but  most  wet-nurses  refuse  such  searching  exami- 
nation. Under  all  circumstances  he  must  carefully  examine 
her  lungs,  using  both  percussion  and  auscultation. 

Having  found  her  healthy,  he  should  turn  his  attention  to 
her  breasts.  The  mammary  glands  should  be  well  developed. 
She  should  have  good  nipples.  When  compressed,  a  breast 
should  spurt  the  milk  in  a  jet.  He  should  place  a  drop  under  the 
microscope,  and  ascertain  that  the  field  is  full  of  closely-packed 
fat  globules  of  an  approximately  even  size.  He  may  even  collect 
her  milk  in  a  test-tube,  in  which,  upon  standing,  there  should 
be  no  less  than  ten  per  cent,  of  cream.  He  should  insist  on 
seeing  her  child,  in  order  to  ascertain  that  it  is  well  nourished 
and  shows  no  sign  of  hereditary  syphilis.  Everything  else  being 
equal,  he  should  prefer  a  person  between  twenty  and  thirty  years 
of  age.  He  should  not  overlook  signs  of  habitual  drunkenness, 
irritability  of  character,  uncleanliness  of  person,  or  slovenliness 
of  attire. 

If  the  mother  cannot  nurse  her  child  and  no  wet-nurse  can 
be  obtained,  we  are  reduced  to  artijicial  feeding.  The  milk  of 
the  ass  and  that  'of  the  mare  are  nearest  to  woman's  milk  in 
composition,  but  not  easily  accessible.  Goat's  milk  is  too  fat, 
and  offers  no  advantage  over  cow's  milk.  We  are,  then,  as  a 
rule,  compelled  to  use  cow's  milk,  which  is  rather  different  from 
woman's  milk,  and  ought,  therefore,  to  be  modified.  It  contains 
more  casein,  and  often  more  fat,  and,  on  the  other  hand,  less 
sugar.  Like  human  milk  it  varies  much,  the  average  compo- 
nents being  in  100  parts,  water  87.17,  casein  3.02,  albumin  0.53, 
fat  3.69,  sugar  4.88,  salts  0.71  (Konip;).  The  casein  forms  larger 
coagula,  and  is,  therefore,  less  easy  to  digest.  In  large  cities 
there  are  establishments  where  cow's  milk  is  changed  according 
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to  prescription,  Init,  thi.^ 


ndiict   being  neeessarily  expensn 
it  18  oiily  accessible  to  few  and  it  is  not   reliable.     It  is  c 
made   with   stale    milk,  and    the   modilu'ation   is  not    accurate^ 
The  large   majority  must   modify  their  eow\s  milk  at  home 
best  they  can. 

Cn\v*s  milk  should  be  diluted  witli  water  and  sweetened,  and, 
in  order  to  prevent  it  from  getting  sour,  it  should  be  boiled,  to 
which  time-honored  rules,  since  the  introduction  of  bacteri- 
ology, has  been  added  the  demand  that  it  should  be  sterilized, — 
that  is,  that  all  microbes  in  it  should  be  killed.  Perhaps  the  last 
is  not  so  important  as  may  appear  at  the  hrst  glance^  Bacteri- 
ology itself  liaving  taught  us  that  even  mother's  milk  as  it  flows 


Fig.  241. 
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from  the  breast  often  contains  saprophytes,  staphylococci,  and 
even  streptococci,  no  means  having  been  indicated  for  sterilizing 
that»  and  experience  having  shown  since  time  immemorial 
that  a  child  thrives  better  at  the  human  breast  than  on  any 
other  kind  of  food,  it  may  be  tpiestioned  whether  the  bacteria 
of  cow*s  milk  are  any  more  deleterious  to  the  infant.  But  this 
sterilization  having  been  made  very  simple  and  |iractical  by  the 
invention  of  Soxhlet»  it  is  easy  to  obtain  sterile  milk.  His  ap- 
paratus tFig.  241)  consists  of  a  metal  frame  with  seven  holes, 
in  each  of  which  is  placed  a  bottle  filled  with  the  modified  cow's 
milk.  A  similar  apparatus  has  been  constructed  here  in  New 
York  by  Dr.  A,  Seibert,  and  is  sold  in  the  drug  stores.  Each 
bottle  has  a  rubber  stopper,  which  is  put  on  loosely  so  as  to  allow 
the  air  to  escape.  The  frame  with  tlie  filled  bottles  is  placed  in 
a  kettle  with  water.  After  boiling  five  minutes  the  stoppers 
are  pushed  down  into  the  necks  of  the  bottles,  and  the  closed 
bottles  boiled  for  forty  minutes  longer.     Then  the  frame  is 
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moved  from  the  bain-marie  and  kept  in  a  cool  place,  preferably 
an  ice-box.  When  the  child  is  to  be  fed,  one  of  the  bottles  is 
warmed  slightly,  as  cold  food  causes  stomach-ache.  It  should 
have  a  temperature  of  about  95°  F.,  which  practically  may  be 
ascertained  by  pressing  the  bottle  against  one^s  cheek,  when  it 
should  feel  neither  hot  nor  cold.  As  will  be  seen,  all  the  food 
for  the  day  is  prepared  at  once,  and  only  so  much  warmed  as 
is  needed  for  a  meal. 

By  the  prolonged  boiling  the  casein  in  the  milk  forms,  how- 
ever, coagula  hard  to  digest;  and  some  prefer,  therefore,  to 
expose  it  to  a  temperature  of  only  from  140°  to  160°  F.  for  a 
similar  length  of  time,  which  is  called  pasteurization. 

Recently  two  prominent  paediatrists  of  New  York — J.  E. 
Winters  and  Louis  Fischer — have  raised  their  voices  against 
both  sterilized  and  pasteurized  milk,  declaring  that  by  exposure 
to  heat  the  milk  becomes  a  bad  nourishment  and  gives  rise  to 
rickets  and  scurvy.  On  the  other  hand,  the  Rockefeller  Institute 
reports  that  much  of  the  milk  brought  to  New  York  is  over- 
filled with  bacteria,  and  often  contains  the  germs  of  typhoid 
fever,  diphtheria,  and  other  dangerous  diseases.  After  all,  it 
may,  therefore,  be  the  best  to  come  back  to  what  our  mothers 
and  grandmothers  did,  and  just  boil  the  milk  for  a  few  minutes. 
At  the  same  time  every  effort  should  be  made  to  instruct  the 
farmers  about  the  proper  care  of  cows  and  the  manipulation 
of  milk. 

A  certain  number  of  microbes  is  unavoidable.  A  leading 
dairy-man  has  informed  me  that  we  must  not  expect  to  have 
milk  in  New  York  that  contains  less  than  15,000  bacteria  in  each 
cubic  centimetre.  But  often  this  number  is  doubled,  and,  as 
stated,  dangerous  pathogenic  microbes  are  found  in  the  milk. 

During  the  first  month  cow's  milk  should  be  mixed  with 
twice  as  much  water,  and  one-half  of  a  teaspoonful  of  milk  sugar 
should  be  added  to  each  bottle.  During  the  second  month 
equal  parts  of  milk  and  water  may  be  given;  during  the  third 
and  fourth,  two-thirds  of  milk,  then  three-fourths,  and  as  soon 
as  the  child  can  digest  it  the  milk  should  be  given  undiluted. 
Instead  of  plain  water  it  is  better  to  use  barley  water  for  diluting 
the  milk.  This  is  obtained  by  boiling  the  cereal  with  water  for 
several  hours,  or  by  using  ''prepared  barley,''  a  product  found 
in  the  groceries,  which  needs  only  five  minutes'  boiling. 

If  the  child  has  a  tendency  to  constipation,  I  use  oatmeal 
instead  of  barley  and  molasses  instead  of  sugar,  or  add  a  pinch  of 
bicarbonate  of  sodium  for  each  bottle.  If,  on  the  other  hand,  there 
is  looseness  of  the  bowels,  rice  may  be  substituted  for  barley. 

Bumm  recommends  Soxhlet's  formula,  which  consists  in  2 
parts  of  cow's  milk  and  1  part  of  a  12  per  cent,  solution  of  milk 
sugar,  which  recommends  itself  by  its  great  simplicity  and  prac- 
tically is  like  human  milk  in  chemical  composition. 


254 


NORMAL  PUERPERY. 


Dr.  A.  Seibert  has  given  the  judicious  advice  not  to  determine 
the  composition  and  amount  of  food  by  the  age,  but  by  the 
weight  of  the  child,  and  he  has  devised  the  following  table. 


ARTIFICIAL  INFANT   FEEDING. 


Amount  of 


Timo  of  Feeding. 


I 


«.f  Child       V;!Jh  Milk.      IJniel  SuKur.  Interval.    '  In  24  Houre. 


in  Pounds. 


u.  t.«.     ,     ^  '•""'* 
6,  7,  or  8       3  o/a        1  oz.        2  ow.       J'^  "^  .      '     fVfiv  2      i      8  U»ttlei». 

Klioonrul.  ,j^,j^_        I 


tf  A.M.  to 
6  P.M. 


G  bottler. 


9  or  10      I    4  o/u.      1'/^  oitf.    2J4  oz*. 


%  tea- 
spuonful. 


1  bottle 
i     every  2  K  liottles.  0  liottles*. 

iiours.        I  I 


"•„rV'      •'•"*    2J4"».   !!«..«.     J^Z^_ 


I  iKitlle 
fvory  25^ 
huun. 


bottled.  5  liottleif. 


16  or  16        «  oz«.     3J*;  ozM.    2^  .»x«.      „,*"Jv,i  evoiy2i4:      7  bottlea. 

sponiiii.  j^^yj^         j 


,  1  bottl.' 

17  or  18     I    7  ow).       6  oas.    ,   2  ojw.        „  *  » *'ft,"i      i     »*vtry  3 


19  or  20        8  otA, 


All  milk. 


,  .  1  bottle 


;  buttles. 


6  bottleii 


6  P.M.  to 
6  A.  M. 


2  bottled. 


2  bottlers. 


2  U>ttle«. 


6  bottle0.     I    1  bottle. 


1  bottle. 


Some  recommend  that  salt  be  added  to  the  composition, 
and,  since  cow's  milk  is  deficient  in  this  respect,  the  advice  is 
based  on  a  rational  principle. 

With  such  a  guide  at  hand,  it  would  seem  not  to  be  difficult 
to  bring  up  a  child  artificially,  but  everything  hinges  on  the 
quality  of  the  cow's  milk,  and  that  again  depends  on  the  health 
and  food  of  the  cow  and  the  cleanliness  with  which  it  is  kept. 
If  the  cow  is  healthy  and,  especially,  free  from  tuberculosis, 
if  it  is  kept  in  a  clean  stable  or  on  good  pastures,  fed  exclusively 
with  grass  or  hay,  its  milk  prepared  according  to  the  above 
rules  will  probably  agree  with  the  infant;  but  such  conditions 
will  rarely  be  found.  The  vast  majority  are  obliged  to  buy  their 
milk  of  the  milkman,  who  himself,  perhaps,  does  not  know  any- 
thing about  th(»  cows  from  which  the  milk  originates.  Cabbages 
and  beets  are  objectionable  as  food  for  cows  with  whose  milk 
babies  are  nourished,  and  still  more  so  are  swill  and  draff.  There 
is,  therefore,  danger  that  the  milk  is  vitiated  from  the  very  be- 
ginning. Vov  mercenary  pur])oses  the  farmers  or  the  dealers 
are  ai)t  to  dilute  the  milk  with  water,  and  in  this  way  often  local 
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epidemics  of  typhoid  fever  have  been  traced  to  a  pump  or  a 
well,  the  water  in  which  was  contaminated  by  admixture  with 
the  drainage  from  privies.  Whenever  possible  the  milk  from 
one  cow  should  be  used,  which  is  easy  in  the  country.  In  cities 
the  milk  should  be  bought  directly  from  the  milkman  and  not 
from  a  grocer,  in  whose  store  it  is  exposed  to  the  emanations 
of  many  substances. 

By  the  addition  of  water  to  the  milk  in  order  to  reduce  the 
percentage  of  albumin,  that  of  fat  and  sugar  becomes  much  too 
low,  which  may,  however,  be  remedied  by  adding  cream  and 
milk  sugar.    Such  a  mixture  is  the  following: 

B     Cream  (from  milk  that  has  stood  overnight) 3  iij 

Milk ii{ 

Water Jx 

Milk  sugar 55  iij 

A  convenient  apparatus  for  home  modification  of  milk  is 
the  so-called  materna  (Fig.  242),  a  glass  jar  showing  seven  panels 
and  capable  of  holding  a  pint.  One  of  the 
panels  presents  an  ordinary  ounce  gradua- 
tion, the  other  six  present  six  different  for- 
mulas for  the  modification  of  cow's  milk, 
each  formula  so  arranged  as  to  make  it  suita- 
ble for  a  certain  period  of  the  child's  growth. 

Another  difficulty  arises  in  regard  to  bot- 
tles and  nipples.  The  bottle  should  not  be 
larger  than  the  size  indicated  in  the  table, 
and  should  be  kept  scrupulously  clean,  and 
so  should  the  nipples.  They  should  be  of 
plain  black  rubber,  and  they  must  neither 
let  pass  too  much  nor  too  little  milk.  In 
the  first  case  the  child  is  choked,  in  the 
second  it  gets  tired  of  sucking.  As  a  rule, 
three  holes  burnt  with  a  red-hot  needle  will 
give  the  proper  amount  of  milk.  When  not 
in  use  they  should  be  washed  and  kept  in 
plain  water.  No  bottles  with  glass  tubes 
should  be  used,  as  they  cannot  be  kept  clean. 

While  being  fed,  the  infant  should  lie  on  its  back  with  the  head  a 
little  raised.  The  bottle  should  ho  held  or  placed  so  that  the  bot- 
tom points  upward  and  the  nipple  against  the  tongue.  In  this 
way  the  child  sucks  with  ease  and  does  not  fill  its  stomach  with  air. 

Condensed  milk,  as  a  rule,  contains  so  much  sugar  that  it  is 
unfit  for  feeding  infants. 

Finally,  we  have  artifjcial  foods.  They  are  usually  condemned, 
but  I  must  say  that  in  my  own  exporionco  I  have  often  obtained 
success  by  substituting  one  of  them  when  milk  caused  diarrluva. 
One  decided  advantage  they  have  over  most  milk  is  that  the 
manufacturer  can  himself  survev  the  cattle  which  he  uses  and 
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regulate  its  food.  I  do  not  see  any  advantage  in  such  prepa- 
rations as  are  only  meant  to  be  added  to  inilk,  the  great  difficulty 
being  to  get  good  milk,  but  there  are  several  of  these  foods 
which  only  need  to  be  mixed  with  warm  water.  A  good  prepara- 
tion of  this  kind  is  NestWs  Food,  which  is  prepared  in  Switzer- 
land from  the  best  of  cow's  milk  and  wheat  in  which  the  starch 
by  heat  is  changed  into  dextrin.  It  forms  a  chamois-colored 
powder,  one  part  of  which  is  boiled  with  ten  parts  of  water  until 
in  about  ten  minutes  the  mixture  makes  an  even  fluid,  which 
is  left  to  cool  off.  Mothers  must,  however,  be  warned  that  when 
the  meal  has  an  odor  like  old  cheese  it  is  decomposed  and  unfit 
for  food.  When  in  good  condition  it  has  a  pleasant  sweetish 
odor,  like  the  cakes  called  "ladies'  fingers." 

This  decomposition  is  not  so  likely  to  take  place  in  products 
made  in  this  country,  and  which,  therefore,  may  reach  the  con- 
sumer in  a  fresher  condition.  I  have  been  well  satisfied  with 
Horlick^s  Malted  Milk  and  Reed  and  Carnrick's  Lacto-preparata 
and  Soluble  Food,  which  only  need  stirring  with  hot  water. 
When  the  child  docs  not  thrive  and  gets  intestinal  disturbances, 
it  is  necessary  to  change  its  food.  This  applies  even  to  mother's 
milk  and  wet-nurse  milk,  and  so  much  the  more  to  artificial  food. 

In  general  the  mother  should  nurse  her  child  for  nine  months. 
If  she  is  strong  and  her  milk  good,  the  period  of  lactation  may 
even  be  protracted  to  the  end  of  the  first  year  of  the  child's 
life.  But  then  the  child  should  under  all  circumstances  be  weaned 
and  have  more  substantial  food,  and  often,  as  we  shall  see  later, 
her  milk-supply  gives  out  or  becomes  insufficient  long  before 
the  end  of  this  time. 

In  whatever  way  the  child  is  fed,  its  regular  increase  should 
be  ascertained  by  weighing  it  once  a  week  (p.  248). 


CHAPTER  VI. 

CONGENITAL    W^EAKNESS. 

Premature  or  particularly  weak  children  require  special 
care.  It  has  been  questioned  whether  it  be  wise  to  take  so  much 
trouble  in  rearing  a  puny  being  that  perhaps  may  remain  weak 
all  its  life,  a  burden  to  itself  and  others;  or  if  it  would  not  be 
better,  without  going  so  far  as  the  Spartans,  who  killed  the 
weak  new-born  children,  at  least  to  refrain  from  taking  special 
measures  to  keep  them  alive.  In  the  author's  opinion,  here  as 
always  our  rule  should  be  to  save  and  prolong  life,  and  there- 
fore every  effort  should  be  made  to  rescue  these  poor  little  beings. 
Victor  Hugo,  the  greatest  French  author  of  the  ninteenth  century, 
tells  us  that  he  weighed  two  pounds  when  he  ^'as  born,  and 
only  survived  thanks  to  the  utmost  maternal  care. 


CONGENITAL  WEAKNESS. 
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Such  weak  children  are  not  only  deficient  in  weight  and  size, 
but  they  move  their  limbs  mth  slowness,  the  respiration  is 
shallow,  and  their  ery  feeble.  Sometimes  they  have  not  strength 
enough  for  socking  or  cannot  even  swallow.  The  mortality 
among  them  is  enormous.  To  eond)at  it  we  must  keep  them 
warm,  feed  them,  and  try  to  strengthen  them.  It  is  wtU  to  rub 
^them  all  over  with  lukewarm  cod-liver  oil,  cover  them,  body 
and  head,  except  the  face,  with  a  thick  layer  of  cotton  batting 
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J.  B.  de  Lee'g  incubator. 

field  in  place  with  a  roller  bandage,  and  place  them  in  a  basket 

t)etween  three  hot-water  jugs,  one  on  each  side  and  one  at  the 

feet,  resting  on  a  feather  bed  and  covered  with  a  warm  but  light 

:)lanket  or  quilt.     Several  times  a  day  they  are  rtd^bed  all  over 

nth  warm  alculiol  and  water  or  Ijathcd  in  the  same. 

The  late  Dr.  Tarnier.  of  Paris,  introduced  in   ISSO  a    great 
^improvement  in  the  treatment  of  premature  and  weak  children 
by  the  invention   of  the    incubator.     This   apparatus    has   been 
17 
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Fig.  244. 


improved  by  Lion,  in  France,  and  J.  B.  de  Lee,  in  Chicago  (Figs. 
243,  244),  but  the  original  has  the  advantage  of  being  portable. 
In  some  cities  instrument-makers  are,  however,  prepared  to  put 
up  the  stationary  apparatus  for  temporary  use  in  private  houses. 

The  child  should  be 
dressed  as  we  have  de- 
scribed above.  Every 
hour  or  two,  according  to 
the  degree  of  weakness  of 
the  child,  it  is  taken  out, 
cleaned,  and  fed.  For 
these  weak  little  children 
the  milk  of  the  mother  or 
a  wet-nurse  is  by  far  the 
best  food.  If  the  child  is 
too  weak  to  suckle,  the 
milk  should  be  pressed  or 
pumped  out  and  given  to 
it  with  a  teaspoon.  If  the 
child  nurses,  it  must  be 
weighed  before  and  after, 
in  order  to  ascertain  that 
it  gets  enough,  for  which 
purpose  a  very  delicate 
decimal  scale  is  needed. 
The  amount  should,  how- 
ever, be  very  small,  viz., 
only  between  2  and  4 
fluidrachms  at  a  time, 
the  weaker  It  is  the  less, 
as  too  much  food  causes 
intestinal  disturbances, 
which  may  become  fatal 
to  the  weak  creature.  If 
human  milk  cannot  be 
secured,  cow's  milk  must 
be  used,  still  more  diluted 
than  prescribed  for  a 
healthy  baby  and  in  the 
same  small  quantity  as 
human  milk.  The  smaller 
the  quantity  given  each 
time  the  oftener  it  should  be  repeated,  and  not  less  than  twelve 
times  in  twenty-four  hours. 

The  incubator  infant  at  first  needs  no  baths.  It  should  be 
anointed  daily  with  bcnzoinated  lard.  After  10  days  it  may  be 
bathed  in  water  of  103°  F.  in  a  hot  room.  The  nose,  ears, 
mouth,   and    buttocks  must  be   kept  scrupulously  clean.     The 


De  Lee*8  Incubator,  a,  pipe  admitting  air ;  6,  damper ; 
c,  cotton  Alter ;  /,  curved  plate  for  spreading  the  air ;  g,  closed 
water-pan;  h,  flue  conducting  the  heated  air,  which  is 
driven  down  against  the  infant  lying  on  a  bed  (J);  Jt,  space 
undcT  the  bed;  /,  flue;  m,  chimney;  n,  ventilator  wheel ; 
o,  three  convex  hollow  disks  containing  ethyl  chloride, 
which  expand  or  contract  with  rising  or  falling  tempera- 
ture ;  p,  levers  that  raii«  and  lower  q,  the  cover  over  air- 
flue  (r)of  hot- water  boiler  ( when  it  is  raised  the  heat  escapes 
and  the  water  C(^)l8  off ) :  v,  gas  flame;  z,  funnel  lor  supply- 
ing water  ;  x,  steam  escape.  Three  feet  above  the  chimney 
is  an  exhaust-flue,  which  creates  a  current  from  the  floor  to 
the  (H'iling  and  prevenU*  ovcrstrong  draughts  from  entei  ing 
the  incubator  and  carries  out  odors  from  it. 
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child  remains  from  5  days  to  4  weeks  in  the  apparatus.  When 
its  temperature  is  normal  and  it  weighs  4^  pounds,  it  may  be 
removed. 

The  indications  for  the  use  of  the  incubator  are,  besides  pre- 
maturity and  congenital  weakness,  oedema,  cyanosis,  subnormal 
temperature;  hemorrhagic  diathesis,  sclerema,  collapse,  secondary 
asphyxia  or  atelectasis,  respiratory  affections,  congenital  syphilis, 
and  other  wasting  diseases. 

If  the  child  is  so  weak  that  it  cannot  suckle,  or  the  food  re- 
gurgitates, it  should  be  fed  by  the  method  called  gavage,  which 
likewise  was  introduced  by  Tarnier.  It  consists  in  laying  the 
child  on  its  back  and  introducing  a  soft-rubber  catheter  (No.  14 
or  16,  French)  to  the  root  of  the  tongue,  when  the  child  itself 
instinctively  draws  it  to  the  upper  end  of  the  oesophagus.  From 
here  it  is  easily  pushed  into  the  stomach.  The  catheter  enters 
about  six  inches.  Some  prefer  to  lead  the  catheter  through  the 
nose.  To  the  other  end  of  the  catheter  is  fastened  a  little  glass 
cup,  which  holds  2  fluidrachms.  The  milk  is  poured  into  this 
bulb,  and  sinks  by  gravity  down  into  the  stomach  of  the  infant. 
When  the  proper  quantity  has  been  introduced,  the  catheter 
should  be  withdrawn  rapidly,  as  otherwise  the  milk  is  apt  to 
follow  it. 

When  the  child  improves  it  is  alternately  nourished  by 
gavage  and  put  to  the  breast,  until  finally  it  is  strong  enough 
to  suckle  well. 

By  means  of  the  combined  use  of  the  incubator  and  the 
gavage  it  has  been  possible  to  raise  children  after  a  uterogestation 
of  only  six  months. 

If  the  circulation  is  defective,  a  very  cautious  massage  may 
be  of  advantage.  The  skin  is  rubbed  and  the  muscles  are  kneaded 
a  little  two  or  three  times  a  day. 
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PART  I.— ABNORMAL  PREGNANCY. 


CHAPTER  I. 

MULTIPLE    FETATION. 

§  I.  Superfecundation. — If  a  mare  is  covered  within  a  short 
interval  by  a  stallion  and  a  jackass,  she  may  give  birth  to  two 
colts,  one  of  which  is  a  horse  and  the  other  a  mule.  This  is 
due  to  superfecundation, — that  is  to  say,  after  a  fruitful  connec- 
tion with  one  animal  the  mare  was  again  impregnated  by  the 
second.  It  is  not  unlikely  that  a  similar  event  may  happen  to  a 
woman,  but  it  is  hard  to  prove.  The  fact  that  a  negress  gives 
birth  to  two  children,  one  of  which  is  a  negro  and  the  other  a 
mulatto,  proves  only  that  she  has  had  intercourse  with  a  white 
man,  but  it  does  not  prove  that  she  also  has  had  intercourse  with 
a  negro,  because  children  sometimes  take  almost  exclusively  after 
one  of  the  parents.  It  is,  therefore,  possible  that  both  children 
may  have  been  engendered  by  the  same  white  man,  one  getting  all 
the  racial  traits  of  the  mother  and  the  other  being  a  mixture  of 
the  two  races.  It  would,  therefore,  not  be  sure  that  a  super- 
fecundation had  taken  place.  Likewise,  if  a  white  woman  gives 
birth  to  a  white  child  and  a  mulatto,  it  is  certain  that  she  has  had 
intercourse  with  a  black  man,  but  it  is  not  proved  that  she  also 
has  had  intercourse  with  a  white  man,  since  the  two  children 
might  be  engendered  by  the  black  father,  one  following  exclu- 
sively the  mother^s  type  and  the  other  showing  the  blending  of 
races.  But  since  two  ova  may  be  loosened  simultaneously  or 
within  a  short  interval,  it  is  not  at  all  unlikely  that  they  might 
be  fertilized  by  contact  with  spermatozoids  derived  from  two 
different  fathers. 

§  2.  Superfetation. — If  ovulation  stands  in  causal  connec- 
tion with  menstruation,  and  if  ova  continue  to  be  loosened  after 
pregnancy  has  begun,  which  is  unlikely,  the  question  arises  if  such 
an  ovum  due  to  a  following  menstruation  can  be  fecundated,  a 
condition  which  in  contradistinction  to  superfecundation  is  called 
superfetation.  What  has  led  to  the  supposition  of  such  a  possibility 
is  the  fact  that  in  twin  pregnancies  one  fnetus  may  be  much  less 
developed  than  the  other,  and  that  one  twin  may  be  born  consider- 
ably later  than  the  other;  but  this  may  be,  and  probably  is,  due  to 
an  arrest  of  development  of  one  of  the  twins.    After  the  coales- 
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cence  of  the  decidua  vera  and  reflexa,  which  takes  place  from  the 
end  of  the  third  month,  it  is  evident  that  a  meeting  between  a 
spermatozoid  and  an  ovum  becomes  an  impossibility;  but  even 
long  before  that  time  it  is  likely  that  the  swelling  of  the  decidua 
around  the  apertures  of  the  tubes  becomes  so  great  as  to  oppose 
an  insurmountable  barrier  to  the  passage  of  an  ovum,  and  at 
the  other  end  of  the  uterus  there  is  another  barrier  formed  by  a 
large  plug  of  thick  mucus  filling  the  cervical  canal,  which  prob- 
ably would  prevent  the  entrance  of  spermatozoids. 

In  cases  of  double  uterus  (see  below)  superfetation  would  be 
mechanically  easier,  but  even  under  such  circumstances  the 
question  remains  whether  ovulation  is  possible  during  pregnancy. 

§  3.  Common  Multiple  Fetation. — Apart  from  the  question 
of  superfecundation  and  superfetation  resulting  from  repeated 
intercourse  with  the  same  or  different  individuals,  a  single 
coition  may  result  in  the  development  of  two  or  more  foetuses. 
One  Graafian  follicle  has  been  seen  to  contain  two  or  three  ova, 
and  two  or  more  Graafian  follicles  may  rupture  at  the  same  time. 
Finally,  a  single  ovum  may  contain  two  or  more  germinal 
vesicles,  which  become  fertilized  and  develop  separate  foetuses; 
or  a  single  germ  may  by  scission  be  the  origin  of  multiple  fetation. 
Heredity  and  racial  differences  have  some  influence  in  this  respect. 
In  some  families  the  recurrence  of  twin  pregnancies  is  a  frequent 
event,  and  the  woman  who  once  gives  birth  to  twins  is  more  apt 
to  do  so  again  than  another  woman.  Fruitful  races,  like  Hebrews, 
Russians,  and  Italians,  seem  to  possess  a  predisposition  to  multi- 
ple fetation.  It  is  more  frequent  in  multiparie  than  in  primiparae. 
But  upon  the  whole  this  occurrence  is  so  rare  and  so  often  gives 
rise  to  disturbances  during  pregnancy  or  complications  during 
labor  that  it  must  be  looked  upon  as  an  abnormal  event.  Only  1 
birth  in  87  is  a  twin  birth.  Triplets  are  found  only  once  in  7103 
confinements,  and  quadruplets  once  in  757,000.  Five  children  in 
one  birth  have  only  been  observed  once  in  41,600,000.  It  has 
been  noticed  that  these  occurrences  approximately  correspond  in 
rarity  to  the  square,  cube,  and  fourth  power  of  the  number  of 
confinements  in  which  there  are  twins:  87,  87',  87*,  87*.  The 
largest  number  ever  recorded  by  medical  men  is  six. 

If  a  woman  has  a  double  uterus,  she  is  more  apt  to  get  twins 
and  superfecundation  or  superfetation  could  more  easily  occur 
than  in  a  single  uterus.  In  such  a  case  there  would  also  be  two 
decidu:r  vera\  while  under  all  other  circumstances  there  is  only 
one.  In  a  single  uterus  the  multiple  fanuses  may  be  found  in 
one  or  more  ova.  If  there  is  only  one  ovum,  there  is  also  only 
one  reflexa:  and  even  if  there  are  more  ova.  if  they  are  engrafted 
near  one  another,  they  may  all  be  covered  by  the  same  reflexa: 
but  if  the  implantation  takes  place  with  a  greater  interval,  each 
ovum  has  its  own  reflexa. 
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As  to  the  chorion,  it  is  single  if  there  is  only  one  ovum,  but  if 
there  are  several  each  has  its  own  chorion.  Each  foetus  has  also 
its  own  amnion,  but  in  course  of  time  the  partition  between  the 
two  may  become  absorbed,  so  as  to  form  one  cavity,  or,  if  the 
twins  are  developed  through  scission  of  one  germ,  the  formation 
of  the  amnia  may  be  defective,  just  as  the  foetuses  themselves 
may  be  imperfectly  separated.  Whether  a  twin  pregnancy  is 
developed  in  one  or  two  ova  can,  therefore,  be  decided  by  ex- 
amining the  partition  between  the  two  foetuses.    If  there  is  none 

or  only  a  double  layer  of   am-  ^    ^^^ 

4U     4     •  u       J  Fig.  245. 

nion,  the  twm  pregnancy  has  de- 
veloped in  a  single  ovum;  but 
if  the  partition  besides  contains 
two  layers  of  chorion,  and  per- 
haps two  layers  of  decidua,  the 
two  foetuses  have  developed  in 
two  separate  ova. 

If  there  are  two  ova,  there 
may  also  be  two  separate  pla- 
centae, but  they  may  be  more  or 
less  grown  together.  If  the  ovum 
is  single,  there  is  only  one  com- 
mon placenta  for  both  twins. 

Twins  developed  in  one  ovum 
are  often  remarkably  alike  in  size, 
features  and  mental  faculties. 

Triplets  originate  usually  from 
two  ova,  one  of  which  contains 

two  foetuses.  Acardlacu.    (Von  Pranqa4.  8r.) 

As  a  rule,  each  foetus  m  multi- 
ple fetation  weighs  less  and  is  smaller  than  an  average  single  child, 
but  taken  altogether  they  weigh  more  than  when  there  is  only  one. 

In  a  common  ovum  the  navel-cords  may  become  so  entangled 
that  both  foetuses  die.  One  twin  may  be  developed  at  the  cost  of 
the  other,  so  as  to  be  larger.  One  may  be  so  compressed  by  the 
other  that  it  dies  and  becomes  mummified,  thin,  and  flat, — a 
so-called  fcehis  papyraceics.  Beside  a  normally  developed  twin, 
there  may  be  another  who  has  no  heart  and  is  nourished  through 
the  other  twin.  This  anomaly,  called  acardiacus  (Fig.  245),  is 
found  only  where  the  ovum  is  single.  It  is  due  to  the  allantois  of 
one  of  the  foetuses  covering  all  or  nearly  all  of  the  decidua  sero- 
tina.  The  blood-pressure  in  this  one  becomes  so  much  greater 
than  in  the  other  that  the  circulation  in  the  latter  becomes 
reversed.  Heart  and  lungs  and  more  or  less  of  the  body  atrophy, 
and  the  pressure  in  the  umbilical  vein  often  gives  rise  to  consid- 
erable oedema  of  the  subcutaneous  connective  tissue. 

Sometimes  one  ovum  contains  an  abnormal  amount  of  liquor 
amnii  (hydramnion) ,  while  the  other  is  normal. 


264  ABNORMAL  PREGNANCY. 

The  sex  in  twins  varies.  In  more  than  one- third  of  all  cases 
the  two  are  of  opposite  sex.  Next  in  frequency  come  two  males, 
and  the  rarest  combination  is  that  of  two  females. 

Diagnosis. — In  most  cases  the  diagnosis  is  not  made  before 
the  birth  of  the  first  child,  when  it  becomes  an  easy  matter  to  feel 
through  the  abdominal  wall  that  the  uterus  contains  another 
foetus,  and  vaginal  examination  reveals  the  formation  of  a  second 
bag  of  waters.  Before  delivery  it  is  by  no  means  an  easy  matter 
to  diagnosticate  the  presence  of  two  fa^tuses  in  the  uterus.  Un- 
usual discomfort,  dyspn(ra,  oedema,  a  size  of  the  abdomen  which 
is  larger  than  that  corresponding  to  the  period  of  gestation,  and 
wide-spread  fetal  movements  may,  in  a  general  way,  lead  us  to 
suspect  the  presence  of  a  multiple  fetation.  Sometimes  a  dis- 
tinct furrow  may  be  seen  running  between  the  two  foetuses.  It 
may  be  possible  to  feel  distinctly  the  two  heads  or  more  limbs 
than  correspond  to  one  child.  Auscultation  may  perhaps  solve 
the  doubt.  It  is,  however,  not  enough  for  a  diagnosis  that  the 
accoucheur  hears  the  fetal  heart  pulsate  with  different  frequency 
on  different  points  of  the  abdomen,  because  the  pulsation  of  the 
same  heart  may  vary  considerably  from  one  moment  to  the  other. 
In  order  to  be  conclusive,  the  auscultation  must  be  performed 
simultaneously  by  two  persons  with  practised  ears,  and  even 
then  the  experiment  ought  to  be  repeated.  If  the  two  at  the  same 
time  get  a  different  nu^nber  of  pulsations,  there  must  be  two 
hearts.  The  writer  has  been  deceived  by  palpation  in  a  case 
of  footling  presentation,  feeling  both  legs  and  what  he  took  to 
be  the  skull  through  the  vagina  and  another  head  under  the  liver. 
As  a  curiosity  I  may  mention  that  the  mother  all  her  life  had  the 
habit  of  drawing  up  her  legs  and  crossing  them  like  a  Turk,  and 
her  child  occupied  exactly  the  same  position  in  her  uterus,  the 
breech  resting  in  the  left  iliac  fossa  and  the  legs  being  crossed 
over  the  cervix.  If  heart-sounds  are  audible,  and  vaginal  exami- 
nation proves  that  the  head  is  easily  compressible  and  its  bones 
freely  movable,  or  a  prolapsed  pulseless  cord  is  felt,  it  is  evident 
that  there  is  one  living  and  one  dead  fcrtus.  Very  rarely  two 
bags  may  be  felt  simultaneously,  which  also  is  certain  proof  of 
multiple  pregnancy.  Triplets  can  hardly  be  diagnosticated  before 
delivery. 

Pr()(/nosl<i, — The  prognosis  is  less  good  in  multiple  fetation 
than  in  single  pregnancy.  The  woman  is  more  apt  to  suffer,  dur- 
ing pregnancy.  Labor,  as  a  rule,  comes  on  before  the  time.  The 
uterine  contractions  are  often  weak.  Fre(|uently  operative  inter- 
ference l)ec()ni(\s  necessary.  There  is  danger  of  post-partura 
hemorrhage,  renal  disc^ase,  eclampsia,  or  puerperal  infection. 
The  children  are  smaller  and  weaker;  usually  the  mother  has  not 
milk  enough  to  nurse  them;  and,  as  a  result,  we  find  an  enormous 
mortality  among  them  during  the  first  year,  which  is  still  more 
the  case  when  the  number  exceeds  two. 
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CHAPTER  II. 

THE  DEATH  OF  THE  F(ETUS. 

Symptoms, — It  happens  not  infrequently  that  the  foetus  dies 
in  the  mother's  womb.  The  first  sign  that  calls  attention  to  such 
a  condition  is  the  cessation  of  fetal  movements,  especially  if  it 
follows  unusual  strength  and  frequency  of  motion;  but  sometimes 
the  foetus  keeps  so  quiet  that  for  a  day  no  movements  are  felt  by 
the  mother,  although  it  is  alive.  After  the  beginning  of  labor  the 
movements  are  rarely  felt.  The  same  incertitude  may  obtain  in 
regard  to  the  heart  sounds.  When  the  foetus  dies  the  heart  ceases 
pulsating,  but  the  foetus  may  change  its  position  in  such  a  way 
that  the  sounds  which  have  been  heard  before  are  no  longer 
audible,  and  still  the  foetus  may  be  alive. 

During  the  first  months  of  pregnancy  the  diagnosis  of  the 
death  of  the  foetus  is  surrounded  by  considerable  difficulty,  and 
can  be  made  only  if  the  uterus  ceases  to  grow  or  even  diminishes. 
At  a  more  advanced  period  of  the  gestation,  certain  changes 
take  place  in  the  mother  which  have  more  or  less  diagnostic 
value.  Her  breath  may  become  offensive.  She  may  have  dark 
rings  under  the  eyes.  Her  face  may  become  pale.  The  breasts 
may  shrink.  She  may  have  fever,  and  even  shiver.  She  may  be 
mentally  depressed.  She  does  not  increase  in  size,  and  it  is  even 
asserted  that  she  loses  from  four  to  six  pounds  in  weight.  Often 
she  has  a  sensation  of  a  heavy  body  rolling  in  her  abdomen  when 
she  moves.  It  has  also  been  contended  that  the  presence  of 
acetonuria  is  a  sure  sign  of  the  death  of  the  foetus,  but  the  writer 
has  found  it  present  with  a  live  foetus  and  absent  when  the  foetus 
was  dead.  During  pregnancy  the  uterus  has  a  higher  tempera- 
ture than  the  vagina,  the  living  foetus  being  a  source  of  heat.  But 
after  the  death  of  the  foetus  the  temperature  in  both  is  the  same. 
A  sure  sign  of  the  death  of  the  foetus  is  found  in  an  abnormal 
mobility  of  the  bones  of  the  cranium. 

After  its  death  the  foetus  is  sooner  or  later  expelled  from  the 
body  of  its  mother  by  abortion  or  premature  labor,  which,  as  a 
rule,  takes  place  within  two  weeks  after  the  death  of  the  f(etus. 
During  this  time  the  foetus  undergoes  certain  changes.  The  red 
blood-corpuscles  are  dissolved,  forming  a  red  serum,  which  per- 
vades its  whole  body  and  also  imparts  a  dark  bloody  color  to  the 
liquor  amnii. 

Etiology, — The  death  of  the  foetus  may  be  due  to  violence. 
When  during  pregnancy  the  uterus  rises  into  the  abdominal 
cavity,  the  foetus  becomes  exposed  to  injury  throu«;h  the  ab- 
dominal wall,  such  as  goring  with  the  horn  of  an  infuriated  bull, 
kicks  with  the  heavy  boot  of  a  no  less  brutal  man,  stab-wounds, 
or   shot-wounds.      I    have    seen    the    gravid    uterus    mistaken 
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for  a  fibrocyst  of  the  uterus,  or  even  for  an  ovarian  cyst,  and 
punctured  by  the  surgeon  in  performing  laparotomy,  which 
may  necessitate  the  removal  of  the  foetus  or,  even  if  the  ovum 
is  intact  and  the  wound  properly  stitched,  in  most  cases  ends  in 
abortion. 

Another  class  of  mutilation  is  inflicted  through  the  vagina  and 
the  cervix,  in  order  to  bring  on  abortion,  either  legitimately  by 
the  accoucheur  in  the  interest  of  the  mother  or  criminally  by 
abortionists. 

In  most  instances  the  death  of  the  foetus  is  due  to  some  disease 
of  the  mother,  especially  acute  diseases  accompanied  by  high 
temperature,  such  as  pneumonia,  typhoid  fever,  small-pox,  or 
Asiatic  cholera;  poisoning  with  lead,  phosphorus,  or  bisulphide 
of  carbon,  a  substance  used  much  in  industry  as  a  solvent  for 
vegetable  oil  and  rubber;  pernicious  anaemia;  inflamed  kidneys 
with  eclampsia;  and,  most  of  all,  syphilis  in  the  mother,  the 
father,  or  both. 

Certain  drugs,  such  as  secale  cereale,  gossypii  radicis  cortex, 
oleum  hedeomae,  oleum  sabinse,  permanganate  of  potassium,  or 
the  binoxide  of  manganese,  oleum  rutae,  oleum  tanaceti,  tinctura 
cantharidis,  tinctura  hellebori  nigri,  strychnine,  etc.,  are  apt  to 
produce  abortion,  and  are  often  taken  by  women  for  this  purpose. 

Treatment. — If  the  death  of  the  foetus  is  brought  about  by 
internal  causes,  a  purely  expectant  treatment  is  indicated  until 
the  foetus  is  expelled.  What  is  called  for  thereafter  will  be  dis- 
cussed in  the  next  chapter,  in  treating  of  abortion. 

If  the  death  of  the  foetus  is  due  to  a  wound,  such  as  goring  with 
the  horn  of  an  animal,  the  case  must  be  treated  according  to  the 
general  rules  of  surgery.  The  prognosis  in  such  cases  is  better  than 
one  would  expect.  The  late  Robert  P.  Harris,  of  Philadelphia, 
collected  14  cases  with  9  recoveries. 


CHAPTER  III. 

INTERRUPTION  OF  PREGNANCY. 

§  I.  Abortion. — Abortion,  or  viiscarriagej  is  the  interruption 
of  pregnancy  before  the  child  is  viable.  As  we  have  seen  above, 
this  is  at  the  end  of  six  months  of  uterogestation,  which  thus 
forms  a  natural  limit  between  abortion  and  premature  labor. 

Frequency, — There  is  no  means  of  ascertaining  how  frequently 
abortion  occurs,  but  it  is  doubtless  quite  a  common  event.  Some 
estimate  that  1  abortion  corresponds  to  every  8  or  10  con- 
finements, while  others  think  it  happens  twice  as  often.  Many 
abortions,  doubtless,  pass  without  anybody,  not  even  the  woman 
concerned,  knowing  that  she  was  pregnant.  Menstrual  irregulari- 
ties, which  are  so  common  in  recently-married  women,  are  prob- 
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ably  often  due  to  incipient  pregnancy  and  its  untimely  interrup- 
tion. The  writer  has  while  treating  a  gynaecological  patient 
accidentally  seen  an  ovum  thrown  off  at  the  end  of  the  second 
week  after  coition  without  the  patient  knowing  that  she  was 
pregnant  or  had  aborted,  there  being  no  symptoms  whatsoever 
to  call  her  attention  to  it. 

Abortion  is  most  common  in  the  third  month  of  pregnancy, 
and  is  observed  with  diminishing  frequency  in  the  second,  fourth, 
fifth,  and  sixth  months.  Perhaps  it  is  more  frequent  during  the 
first  and  second  months,  but  passes  unnoticed;  when  the  fcetus 
is  larger,  this,  of  course,  cannot  happen. 

The  chief  symptom  of  abortion  is  hemorrhage  from  the  uterus, 
which  precedes,  accompanies,  and  follows  the  miscarriage.  When 
abortion  actually  occurs,  clots  are  discharged,  but  in  some  cases 
nothing  is  observed,  so  that  the  patient  is  in  doubt  whether  she 
has  aborted  or  not.  When  a  woman  who  usually  menstruates 
with  regularity  has  skipped  a  period  and  then  is  seized  with 
cramps  and  passes  clots,  the  probability  is  great  that  she  has 
aborted.  If  the  entire  ovum  or  part  of  it  or  the  foetus  itself  is 
expelled  and  seen,  there  is  no  longer  any  doubt;  and  in  cases  of 
expected  abortion  the  physician  should,  therefore,  give  strict 
orders  that  all  clots  or  shreds  or  anything  that  resembles  part  of 
a  body  be  kept  for  his  examination.  The  smallest  twig  of  a  villus 
of  the  chorion  examined  under  the  microscope  is  sufficient  to 
make  the  diagnosis  that  it  comes  from  an  ovum,  while  a  tissue 
composed  of  decidual  cells  only  proves  that  the  patient  is  preg- 
nant, but  not  that  the  uterus  contains  an  ovum,  which  may  have 
developed  in  an  abnormal  place. 

The  loss  of  blood  may  be  so  great  that  the  patient  becomes 
faint,  loses  consciousness,  or  even  dies.  The  hemorrhage  may 
last  for  days,  weeks,  or  months;  and  in  these  protracted  cases, 
even  if  it  is  moderate,  it  weakens  the  woman  considerably. 

In  most  cases  there  is  some  pain,  which  is  described  as  being 
cramp-like,  and  is  due  to  painful  contractions  of  the  uterus.  Back- 
ache is  also  a  common  symptom.  Often  the  patient  complains  of 
nausea,  or  vomits  and  yawns. 

On  vaginal  examination  the  uterus  is  found  enlarged,  soft, 
and,  as  a  rule,  either  retroflexed  or  anteflexed.  The  os  is  more  or 
less  patulous,  sometimes  sufficiently  so  to  admit  a  finger.  Often 
the  ovum  may  be  felt  projecting  from  the  os,  or,  if  the  foetus  has 
been  expelled,  the  uml)ilical  cord  may  hang  out  from  the  os.  In 
other  cases  the  os  is  closed.  Nearly  always  there  is  a  more  or  less 
profuse  bloody  discharge  from  the  uterus.  If  the  fcrtus  is  mace- 
rated, there  may  be  an  offensive  purulent  discharge.  If  general 
septicaemia  has  developed,  the  pulse  is  small  and  rapid,  and 
sometimes  the  temperature  is  elevated.  Under  such  circum- 
stances there  may  also  be  weakness,  nausea,  vomiting,  and  a 
yellowish  color  of  the  face.    In  a  case  of  this  kind    the  writer  saw 
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repeated   epistaxis   and   tlie   formation  of  a  large  retro-uterine 
hit'inatocele,  which  led  to  a  fatal  termination. 

In  very  early  pregnancy  the  entire  ovum  may  be  expelled  at 
once,  and  the  remaining  deeidna  be  so  insignificant  that  it  will 
take  care  of  itself  and  eause  as  tittle  trouble  as  at  the  end  of  preg- 
nancy— rompleie  aboriion  (Fig.  246).  In  other  cases  the  reflexa  is 
expelled  with  the  ovum,  and  torn  off  from  the  vera,  wdiich  remains. 
Id  others,  again,  blood  accumulates  between  the  chorion  and  the 
reflexa,  and  separates  the  ovum  from  the  reflexa.  wlueh  may 
rupture,  permitting  the  ovum  to  escape,  while  the  whole  decidua 

Fig.  246. 
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tlie  intvrTuil  t»s  :  if  and  C',  to  the  uterine  odficf  s  of  the  tubes. 


remains  in  the  uterus.  In  other  instances,  again,  the  foetus  alone 
escapes,  and  the  whole  ovum  is  retained — incomplete  abortion. 
Sometimes  a  well-formed  fretus  is  found  among  the  expelled 
masses,  but  in  others  it  is  oidy  represented  by  a  formless  mass, 
even  when  the  ovum  is  thrown  off  intact. 

In  nudtipara^  the  unyiehling  external  os  may  offer  such  a 
resistance  that  the  ovum  expelled  from  the  corpus  uteri  is  re- 
tained in  the  cervix. 

If  the  ovum  is  retained  long  in  the  uterus,  the  blood  surround- 
ing it  coagulates.  In  the  interior  is  found  a  cavity  lined  by 
amnion.  From  one  point  may  start  an  umbilical  cord  which  may 
lead  to  a  more  or  less  degenerated  fiptus.  Tliis  wliole  mass  is 
called  a  bloody  yrioleif  its  color  is  red,  or,  in  case  ])aler  fibrin  form^ 
the  capsule  around  it,  a  flesh ti  mole  (Fig.  280), 

Eiiologij.  —  Numerous  are  the  agencies  that  may  lead  to 
abortion.    In  most  eases  the  cause  is  to  be  found  in  the  mother. 
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but  it  may  exceptionally  also  be  of  fetal  origin.  We  distinguish 
between  predisposing  and  exciting  causes.  Among  the  former 
endometritis  often  produces  abortion.  The  inflamed  endome- 
trium does  not  form  a  favorable  soil  for  the  implantation  of  the 
ovum,  which,  instead  of  developing  in  the  upper  part  of  the  uterus, 
either  slides  down  and  is  grafted  on  the  lower  uterine  segment  or 
is  washed  out  altogether.  Or  the  hypertrophy  of  the  connective 
tissue  compresses  the  blood-vessels  through  which  nourishment 
and  oxygen  are  carried  to  the  foetus.  Deep  lacerations  of  the 
cervix  deprive  the  ovum  of  some  of  the  support  it  normally 
should  find  in  that  organ.  Retroflexion  of  the  uterus  destroys 
the  normal  relations  between  the  axis  of  the  uterus  and  that  of  the 
vagina,  and  leaves  the  parturient  canal  in  a  direction  much  more 
favorable  to  the  expulsion  of  the  contents  of  the  uterus  than  when 
it  has  its  normal,  somewhat  anteflexed  shape,  forming  an  acute 
angle  with  the  vagina.  As  a  rule,  the  retroflexed  uterus,  increas- 
ing in  size,  rises  out  of  the  pelvis  and  becomes  anteflexed.  But 
sometimes  it  becomes  impacted,  and  the  condition  ends  in  abor- 
tion. Anteflexion,  although  nearer  to  the  normal  relation  between 
cervix  and  body,  interferes  with  the  normal  development  of  the 
uterus  during  pregnancy,  and  may  lead  to  early  abortion. 
Myomas  are  accompanied  by  endometritis,  and  may,  by  their  bulk, 
interfere  with  the  free  development  of  the  ovum. 

Among  fetal  conditions  the  vesicular  mole  ends  frequently  in 
abortion,  and  hypertrophy  of  the  villi  may  press  on  the  blood- 
vessels upon  which  the  ffptus  depends  for  its  nourishment. 
That  disease  of  the  ovum  entirely  independent  of  the  maternal 
organism  may  lead  to  abortion  is  seen  in  the  cases  of  congenital 
syphilis  in  which  the  taint  is  inherited  only  from  the  father,  the 
mother  remaining  healthy. 

When  some  predisposing  cause  is  present,  even  slight  con- 
cussions, such  as  coughing,  sneezing,  vomiting,  may  become  the 
exciting  cause  of  abortion.  That  even  without  particular  predis- 
position pregnancy  may  be  interrupted  by  blows  and  kicks  on  the 
abdomen  of  the  pregnant  woman,  and  still  more  by  penetrating 
wounds  inflicted  with  sharp  instruments  or  fire-arms,  is  evident. 
In  this  category  must  also  be  counted  violent  coition.  Alcoholic 
abuse  may  become  the  cause  of  abortion  by  over-excitation  of 
the  circulatory  system.  Acute  diseases  accompanied  by  a  high 
temperature  are  very  apt  to  be  accompanied  by  abortion,  and 
among  chronic  diseases  syphilis  is  the  most  common  cause.  Val- 
vular heart  disease  may  also  become  the  starting-point  of  abor- 
tion, a  stasis  of  blood  being  caused  in  the  vessels  connecting 
with  the  ovum.  Surgical  operations  on  the  genitals  or  the  rec- 
tum often  are  followed  by  abortion.'  Low  temperature  is  said 
to  cause  abortion  as  well  as  over-heating.    Pulling  on  the  nipples 

'C^arrigues,  Gynecology,  1905,  p.  79  ;    Diseases  of  Women,  8d  ed.,  p.  201. 
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may  cause  uterine  contraction  and  end  in  abortion.  This  ma^ 
nipulation,  recommended  for  elongating  defective  nipples,  must, 
therefore,  be  watched  with  care.  Perhaps  the  normal  congestion 
that  takes  place  at  each  menstruation  continues  during  preg- 
nancy, although  the  menstrual  flow  is  interrupted.  Particular 
care  should,  therefore,  be  taken  at  these  periods  by  women  who 
are  inclined  to  miscarry. 

When  the  foetus  dies,  abortion  must  follow.  All  causes  of 
fetal  death  enumerated  in  the  preceding  chapter,  besides  those 
which  we  have  just  spoken  of,  become,  therefore,  also  indirectly 
causes  of  abortion. 

Prognosis, — The  prognosis  depends  much  on  the  treatment. 
In  a  general  way  it  may  be  stated  that  most  women  are  far  from 
paying  sufficient  attention  to  a  miscarriage,  and  that  they  often 
are  severely  punished  for  their  foolhardiness  and  neglect.  The 
two  great  dangers  are  hemorrhage  and  septicaemia,  either  of 
which,  especially  the  latter,  may  end  in  death. 

Treatment.^ — Being  called  to  a  case  of  threatened  abortion, 
the  first  question  the  practitioner  should  ask  himself  is,  ''Can 
abortion  still  he  averted?'*  If  the  hemorrhage  is  considerable 
or  has  continued  for  days  or  weeks,  if  the  cervical  canal  is  open, 
and  if  the  ovum  is  felt  projecting  into  the  vagina,  abortion  is 
inevitable,  and  then  no  time  should  be  lost  with  temporizing. 
But  if  the  loss  of  blood  is  moderate  and  the  cervix  closed,  an 
attempt  should  be  made  to  avoid  the  interruption  of  pregnancy. 
For  this  purpose  the  patient  should  be  kept  in  bed.  A  supposi- 
tory with  a  grain  of  pulvis  opii  should  be  inserted  into  the  rec- 
tum every  3  hours,  unless  it  cause  dizziness  or  nausea,  when  the 
interval  is  made  longer — say  from  4  to  6  hours.  If  the  bowels  do 
not  act  freely,  a  saline  aperient,  especially  a  heaping  teaspoonful 
of  sodium  sulphate  dissolved  in  a  tumblerful  of  water,  should  be 
administered  by  the  mouth,  and,  if  necessary,  repeated  every  4 
hours.  Finally,  a  teaspoonful  of  the  fluid  extract  of  viburnum 
prunifolium,  a  drug  which  has  a  marked  soothing  influence  on 
the  uterus  and  counteracts  contraction,  should  be  given  3  times 
a  day.  Dr.  Stephen  Harrisberger,  of  Catlet,  Virginia,  praises  ace- 
tanilid  (gr.  iv — 25  centigrammes — every  2  hours  while  abortion 
threatens). 

The  diet  should  be  cool  and  bland.  Alcoholic  drinks  and 
coffee  should  he  forbidden.  Iced  milk  and  fruit  are  appro- 
priate, and  should,  in  connection  with  bread,  butter,  and  cold 
meat,  constitute  the  menu.  I  have  often  combined  the  above 
treatment  with  the  application  of  an  ice-bag  to  the  hypogastric 
region,  but  if  the  assertion  that  an  extremely  low  temperature 
is  as  apt  as  a  high  one  to  produce  abortion  is  well  founded,  it 
may  be  safer  to  omit  it. 


*  Garrigues,  "The  Treatnient  of  Abortion,"  Medical  News,  November  6, 1807. 
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If  abortion  cannot  be  prevented,  the  question  how  to  act 
presents  itself.  The  old  treatment,  consisting  in  vaginal  injections 
of  ice-water,  tamponade,  and  removal  of  the  ovum  when  it  lies 
loose  in  the  vagina  or  is  easily  separated  from  the  uterus  with  the 
finger,  exposes  the  patient  to  great  danger  of  hemorrhage  or 
septicapmia.  We  have  seen  above  that  in  very  early  pregnancy — 
during  the  first  month  and  part  of  the  second — the  entire  ovum 
may  be  expelled  and  hardly  anything  be  left  of  the  decidua.  In 
such  cases  resort  may  be  had  to  tamponade.  This  is  especially 
indicated  if  the  patient  is  in  so  weak  a  condition  when  seen  that 
it  is  deemed  wise  to  let  her  have  time  to  recuperate  before  re- 
course is  had  to  more  active  operative  interference,  or  if  she  has 
to  be  removed  to  a  hospital. 

With  these  exceptions,  the  best  treatment  consists  in  curet- 
tage, previous  to  which  the  cervix  must  be  dilated  if  it  is  not  open. 
(See  Operations.) 

The  intra-uterine  use  of  steam — aimokausis,  or  vaporization — 
has  been  recommended  in  abortion  cases.  Being  perfectly  satis- 
fied with  my  results,  I  have  not  felt  like  subjecting  the  patients 
to  a  procedure  which  I  have  tried  for  other  purposes,  especially 
hemorrhagic  endometritis,  and  found  to  give  rise  to  a  protracted 
purulent  discharge,  and  which  in  the  hands  of  others  has  led  to 
complete  closure  of  the  uterine  canal  and  even  to  death.* 

By  carrying  out  the  treatment  above  described  I  have  never 
lost  a  case,  and  there  has  not  even  been  any  kind  of  untoward 
complication.  On  the  other  hand,  I  have  seen  a  number  of  cases 
in  which  I  was  first  called  when  septicaemia  had  developed,  end 
in  death.  In  these  septic  cases  our  resources  are  limited,  and 
the  prognosis  should  be  very  guarded.  There  may  even  be  con- 
siderable doubt  in  regard  to  the  best  way  of  treating  them. 
If  the  foetus,  ovum,  or  placenta  is  retained  or  there  is  hemor- 
rhage, the  cervix  must  be  dilated  and  the  uterus  curetted  and 
irrigated.  If,  on  the  other  hand,  it  is  .doubtful  whether  any- 
thing remains  in  the  uterus,  it  is  often  better  to  refrain  from 
curetting,  as  by  this  operation  the  protective  wall  of  leucocytes 
which  nature  has  established  beyond  the  affected  part  may  be 
destroyed,  and  pathogenic  germs  given  a  ready  means  of  pene- 
trating to  the  deeper,  hitherto  unaffected  tissues. 

The  writer  has  seen  cases  in  which  the  mere  introduction  of 
an  intra-uterine  tube  for  washing  out  the  uterus  regularly  caused 
a  rise  in  temperature,  and  the  patients  recovered  after  all  intra- 
uterine treatment  had  been  discontinued. 

In  these  septic  cases  a  chief  indication  is  to  keep  up  the  flag- 
ging strength  by  means  of  alcohol  and  strychnine.  The  patient 
should  be    given    12    ounces    or    more    of    whiskey    or    brandy 


'  See  Garrigues,  A  Text-book  of  the  Diseases  of  Women,  3d  ed.,  p.  187  ;  Gyne- 
cology, 1905,  p.  68. 
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during  the  24  hours.  Among  wealthy  patients  champagne  may 
be  substituted.  She  should  also  have  plenty  of  milk,  eggs  beaten 
up  with  milk,  bouillon,  or  chicken  broth,  beef  juice,  and  strong 
beef  tea.* 

Quinine  or  salophen  in  5-grain  doses  every  3  or  4  hours  seems 
sometimes  to  have  a  good  effect. 

Some  have  recommended  the  subcutaneous  injection  of  anti- 
streptococcus  serum,  but  this  substance  seems  to  have  little 
effect.  At  best  it  does  not  seem  to  have  any  deleterious  effect 
upon  the  patient."  Other  remedies  will  be  discussed  under 
Puerperal  Infection. 

As  a  last  resort  the  question  of  hysterectomy  presents  itself. 
What  could  be  more  rational  than  to  remove  the  starting-point 
of  the  infection,  even  at  the  cost  of  lifelong  sterility  and  consider- 
able risk  to  life  from  the  operation  itself?  But,  unfortunately, 
when  the  condition  is  sufficiently  serious  to  warrant  so  dangerous 
an  interference,  during  which  the  patient  may  die  on  the  table, 
the  infection  is  of  so  virulent  a  nature  and  has  progressed  so  far 
that  help  is  no  longer  possible.  To  have  recourse  to  this  mutila- 
tion in  mild  cases  of  sepsis  must  be  condemned,  as  the  patients  in 
all  likelihood  would  recover  under  a  more  palliative  treatment. 

§  2.  Habitual  Abortion. — Some  women  have  so  great  a  ten- 
dency to  abortion  that  the  event  is  repeated  every  time  they 
become  pregnant.  The  writer  has  seen  a  case  in  which  nine  abor- 
tions were  finally  followed  by  the  birth  of  a  child  at  term.  The 
causes  of  this  tendency  are  the  same  as  some  of  those  men- 
tioned in  speaking  of  the  etiology  of  abortion,  and  these  remaining 
unchanged  the  effect  is  also  repeated.  By  far  the  most  common 
is  syphilis  ;  but  uncorrected  uterine  displacements,  unrepaired 
tears  of  the  cervix,  chronic  infection  with  the  plasmodium  of 
malaria,  or  exposure  to  the  influence  of  carbon  bisulphide  may 
bring  about  a  similar  condition.  If  some  such  permanent  cause 
is  found,  the  first  indication  is  to  try  to  remove  it.  By  instituting 
an  antisyphilitic  treatment  of  the  husband,  the  wife,  or  both,  we 
may  sometimes  succeed  in  eliminating  the  materia  peccans  and 
thus  helping  our  patient  to  see  her  hitherto  frustrated  desire  of 
offspring  fulfilled.  It  may  be  necessary  for  the  patient  to  leave 
a  malarious  district,  to  change  her  occupation,  or  to  undergo  an 
operation  for  displacement  of  the  uterus  or  a  torn  cervix. 

Some  have  recommended  absolute  rest  during  pregnancy, 
but  this  is,  in  the  writer's  opinion,  weakening,  and  may  indirectly 
contribute  to  a  miscarriage  or  leave  the  patient  in  a  less  favorable 
condition  for  the  ordeal  of  childbirth.  On  the  other  hand,  the 
author  has  repeatedly  succeeded  in  preventing  habitual  abortion 


'  See  (larripiies.  Diseases  of  Women,  lid  ed.,  p.  240. 

*  Report    of  Committee  appointed  bv  tlie  American  Gynaecological  Society, 
Trans.,  1899,  vol.  xxiv.  p.   105. 
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by  ordering  the  patient  to  lie  in  bed  or  on  a  lounge  during  a  week 
corresponding  to  the  menstrual  period.  Rest  should  begin  two 
days  before  menstruation  would  be  due  if  pregnancy  had  not 
supervened,  and  be  continued  five  days  after  that  time.  During 
this  week  I  give  a  teaspoonful  of  the  fluid  extract  of  viburnum 
prunifolium,  or,  since  the  taste  of  this  drug  is  very  disagreeable  to 
most  patients,  I  have  it  inspissated  and  administered  in  gelatin 
capsules.  During  the  remaining  three  weeks  moderate  exercise  in 
the  open  air  and  the  use  of  iron,  quinine,  red  bone-marrow,  and 
arsenic  are  beneficial.  Coition,  dancing,  horseback  riding,  bicy- 
cling, gymnastics,  and  all  kinds  of  sports  or  fatiguing  work  must 
be  absolutely  forbidden.  J.  Y.  Simpson  recommended  chlorate 
of  potassium  (gr.  xv  to  xx — 1  gramme  to  1.30 — t.  i.  d.),  with  a 
view  of  furnishing  oxygen  to  the  foetus,  which  doubtless  might 
be  obtained  in  a  much  more  effective  way  by  inhalation  of  the 
gas;  but  others  have  thought  they  had  good  effects  from  the  use 
of  the  drug  independently  of  the  theory.  It  should  be  given 
continuously  from  the  end  of  the  3d  month  and  gr.  x — 65  centi- 
grammes— are  said  to  be  sufficient. 

§  3.  Artificial  Abortion.^ — Instead  of  trying  to  prevent  or 
treating  abortion  when  it  threatens  or  has  occurred,  it  some- 
times becomes  the  duty  of  the  conscientious  physician  to  bring 
it  about. 

Indications. — Obstetricians  differ  in  their  views  in  regard  to 
the  circumstances  that  call  for  such  a  wilful  interruption  of  the 
pregnant  condition,  and  sometimes  scientific  considerations  are 
overshadowed  by  religious  doctrines.  The  Roman  Catholic  Church 
does  not  allow  its  adherents  to  kill  a  human  fcetus  under  any 
circumstances,  but  from  a  scientific  and  humane  stand-point  the 
operation  may  be  said  to  be  indicated  when,  on  account  of  nar- 
rowness of  the  genital  canal,  a  viable  child  cannot  be  born,  or 
when  the  mother's  health  is  such  that  it  would  expose  her  to 
death  or  dangerous  illness  to  continue  in  the  pregnant  state. 

The  first  indication,  that  based  on  mechanical  obstruction, 
seldom  occurs  in  this  country,  where  the  higher  degrees  of  pelvic 
deformity  are  exceedingly  rare.  Before  deciding  on  the  perform- 
ance of  artificial  abortion,  the  patient  should  be  informed  of  her 
chances  if  she  waits  until  the  end  of  pregnancy  and  is  delivered 
by  pubiotomy  or  Ciesarean  section,  by  which  the  child's  life  may 
be  spared. 

The  second  indication,  that  based  on  disease  in  the  mother, 
is  much  more  common.  Mere  unwillingness  to  increase  her 
family,  general  nervousness,  the  dread  of  supposed  dangers  of 
childbed,  or  the  painful  reminiscences  from  previous  experience 


*Garrigue8,  "Artificial  Abortion,"  Trans.  Anier.  (lynipcol.  Soc,  1895,  vol.  xx. 
p.  469;  Amer.  GynaBcol.  and  Obstet.  Jour.,  June,  1895. 
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ought  not  for  a  moment  to  be  considered  by  a  conscientious 
practitioner.  But  as  soon  as  well-ascertained  facts  in  her  past  or 
the  presence  of  demonstrable  serious  disease  make  it  likely  that 
the  patient  would  jeopardize  her  life  or  seriously  imperil  her 
health  by  carrying  her  child  to  term,  it  is  proper  for  the  physician 
to  recommend  a  speedy  interruption  of  her  pregnancy  and  for 
the  obstetrician  to  perform  the  operation. 

Apart  from  acute  diseases,  the  character  of  which  becomes 
more  malignant  on  account  of  the  pregnancy,  conditions  that 
justify  recourse  to  artificial  abortion  are  especially  recent  syphilis, 
advanced  pulmonary  tuberculosis,  laryngeal  tuberculosis,  severe 
valvular  heart  disease,  an  aneurism  of  the  aorta,  carcinoma  that 
has  gone  beyond  the  limits  of  radical  treatment,  chronic  nephritis, 
serious  affections  of  the  nerve  centres,  and  present  or  threatened 
insanity. 

In  many  of  these  conditions  we  should  hesitate  the  less  to 
destroy  the  foetus  if  it  is  likely  to  inherit  the  mother's  disease, — 
e.g,j  tuberculosis,  cancer,  or  syphilis. 

'  The  mere  presence  of  albuminuria  is  not  a  valid  indication 
for  artificial  abortion.  The  writer  has  successfully  treated  numer- 
ous cases  of  this  kind  with  chloride  of  iron,  chloral  hydrate,  warm 
baths,  and  milk  diet,  even  when  decided  premonitory  symptoms 
of  eclampsia,  such  as  headache,  cardialgia,  vertigo,  and  dim 
vision,  were  present.  Albuminuria  should  be  looked  upon  as  an 
indication  for  artificial  abortion  only  when  the  condition  is  such 
as  to  imperil  the  patient's  life.  The  practitioner  should  also  be 
loath  to  admit  vomiting  as  an  indication  for  artificial  abortion. 
By  patience  and  remedial  agencies  the  pregnancy  can  with  few 
exceptions  be  made  to  continue  to  term. 

Considerable  diminution  of  the  urea  and  increase  of  the  am- 
monia, combined  with  other  signs  of  toxaemia,  demand  the  inter- 
ruption of  pregnancy. 

Precautions. — No  one,  not  even  the  most  experienced  obstet- 
rician, should  take  the  responsibility  of  performing  artificial 
abortion  guided  by  his  own  judgment  alone.  The  case  ought  to 
be  submitted  to  one  or  more  other  medical  men,  choosing  if 
possible  tho  consultants  in  such  a  way  as  to  obtain  the  most 
reliable  advice  according  to  the  nature  of  the  condition  or  disease 
calling  for  interference, — an  obstetrician  in  cases  of  obstruction 
in  the  genital  canal,  a  neurologist  in  cases  of  insanity,  a  syphilolo- 
gist  in  cases  of  syphilis,  a  man  with  wide  medical  experience  in 
cases  of  disease  of  the  kidneys,  lungs,  or  heart,  etc. 

The  outcome  of  the  consultation  should  be  put  in  writing, 
signed  l)y  the  consultant,  and  preserved  by  the  obstetrician  who 
is  to  perform  the  operation.  I  take  also  the  precaution,  if  possible, 
to  acciuire  the  written  consent  of  the  patient  and  her  husband. 
In  case  of  untoward  symptoms  arising  after  the  operation,  or  of  a 
fatal  issue,  tliese  documents  would  be  of  the  very  greatest  value 
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in  protecting  the  operator  from  all  the  blame  which  the  patient 
or  her  friends  often  lay  at  the  door  of  the  man  who  has  been 
actuated  by  only  the  purest  instincts  of  humanity  and  the  most 
approved  scientific  doctrines.  But  there  is  little  or  no  danger, 
if  the  operation  is  properly  performed.  The  troubles  we  read 
about  in  the  newspapers  occur  only  at  the  hands  of  professional 
abortionists  or  physicians  who  for  lucre  comply  with  the  wishes 
of  patients  who  do  not  want  to  have  children. 

The  treatment  is  the  same  as  that  recommended  above  in  cases 
of  unavoidable  abortion, — rapid  dilatation,  curetting,  irrigation, 
and  tamponade. 

§  4.  Criminal  Abortion. — Attempts  to  destroy  the  fetal  life 
and  cause  abortion  are  made  frequently  with  more  or  less  suc- 
cess. Having  exhausted  the  list  of  pills  and  medicines  that  have 
a  reputation  for  accomplishing  the  return  of  menstruation,  with- 
out attaining  their  aim,  some  have  recourse  to  surgical  means. 
Many  women  have  a  very  lax  conscience  in  this  respect  and  feel 
somewhat  shielded  by  the  old  theory  of  quickening  as  the  begin- 
ning of  life,  while  for  the  physiologist  and  in  the  eyes  of  the  law 
life  begins  from  the  moment  the  sexual  elements  have  combined. 

The  women  themselves  poke  knitting-  or  crochet-needles 
into  their  genitals,  and  if  they  often  succeed  in  puncturing  the 
ovum,  they  also  sometimes  perforate  their  uterus  or  the  vaginal 
vault,  causing  serious  hemorrhage  or  a  septic  inflammation  of 
the  pelvic  organs  that  jeopardizes  their  lives.  Or  they  are  treated 
by  doctors  and  midwives  whose  transparent  advertisements  are 
found  in  nearly  all  papers,  especially  those  published  in  foreign 
languages.  Although  the  laws  concerning  criminal  abortion  are 
very  severe,  these  persons  know  how  little  likelihood  there  is  of  a 
complaint  being  made,  and,  be  it  ignorance  or  indifference,  they 
expose  their  patients  to  the  greatest  dangers.  They  go  so  far  as 
to  introduce  a  sponge  or  laminaria  tent  and  let  the  patient  walk 
home  from  their  office,  or  in  their  eagerness  to  destroy  the  foetus 
with  the  uterine  sound  they  make  sometimes  a  wound  in  the 
uterus  large  enough  to  admit  the  thumb  and  allow  the  intestines 
to  protrude  into  the  vagina. 

Respectable  physicians  when  called  to  see  patients  upon 
whom  other  persons  had  performed  abortion,  and  who  were  suf- 
fering from  hemorrhage  or  pelvic  inflammation,  have  sometimes 
been  arrested  by  suspicious  coroners  and  put  under  exorbitant 
bail.  I  deem  it,  therefore,  good  policy  in  all  such  cases  to  call  a 
coroner's  physician  in  consultation. 

§  5.  Premature  Labor. — Premature  labor  diflfers  from  abor- 
tion in  so  far  as  it  occurs  at  a  time  when  the  child  is  viable, 
which,  as  we  have  seen  above,  is  from  the  end  of  the  sixth  calendar 
month.     The  mother's  organism  approaches  also  the  condition 
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which  is  normal  at  the  term  of  pregnancy  and  the  more  so  the 
nearer  she  is  the  end  of  gestation.  The  active  treatment  recom- 
mended for  abortion  until  the  end  of  the  fourth  month  would, 
therefore,  not  only  be  out  of  place,  but  positively  unnatural  and 
dangerous,  especially  curetting.  In  fact,  in  many  cases  the  whole 
labor  is  very  much  like  that  at  term  and  should  be  managed  as 
such.  If  there  is  hemorrhage  and  no  dilatation  of  the  cervix,  the 
vagina  should  be  tamponed  and  the  tampon  renewed  every  six 
hours.  But  in  the  mean  time  the  heart  sounds  of  the  foetus  and 
the  mother^s  general  condition  should  be  watched  carefully.  If 
either  mother  or  fcrtus  shows  signs  of  weakness,  it  is  better  to 
dilate  the  cervix  with  Hanks\s  large  dilators  and  deliver  the 
child.  If  the  placenta  is  adherent,  it  is  best  to  pack  the  uterus 
with  iodoform  gauze  and  the  vagina  with  creolin  cotton  and 
wait  for  a  day  or  two  in  the  hope  that  its  connection  with  the 
inside  of  the  uterus  may  l)ecome  loosened,  but  at  the  end  of  that 
time  it  must  under  all  circumstances  be  removed  in  the  way  that 
will  be  described  in  speaking  of  retention  of  the  placenta  at  term. 
If  the  premature  labor  is  combined  with  placenta  praevia — the 
insertion  of  the  placenta  over  the  internal  os — the  sooner  the 
uterus  can  be  emptied  the  better  it  is. 

If  the  child  is  born  much  too  early,  it  should  receive  all  the  care 
we  described  above  in  treating  of  congenital  weakness  (page  257). 

§  6.  Induction  of  Premature  Labor. — Induction  of  prema- 
ture labor  differs  from  artificial  abortion  by  being  undertaken  at 
a  time  when  the  fcrtus  is  viable,  and  is  often  done  in  its  interest. 
This  operation  is  based  on  the  observation  that  women  who 
always  got  dead  children  at  term  occasionally  gave  birth  to  a 
living  child  if  they  happened  to  be  taken  in  labor  prematurely. 
But  even  when  the  fcrtus  is  dead,  the  operation  may  be  indicated 
in  the  interest  of  the  mother.  Performed  with  proper  antiseptic 
precautions,  the  operation  is  without  danger  for  her  and  it  may 
save  her  life  or  give  her  great  comfort.  In  so  far  as  the  foetus 
is  concerned,  the  chances  for  its  survival  increase  with  its  age. 
Before  the  end  of  28  wrecks'  gestation  these  are  so  small  that  it 
would  be  senseless  to  operate  in  its  interest,  while,  as  we  have 
seen,  the  mother's  condition  may  be  such  that  we  even  feel  war- 
ranted in  interrupting  pregnancy  before  the  foetus  is  viable,  and, 
therefore,  much  more  so  when  thcM'e  is  a  possibility  of  saving  it. 
But  between  the  28th  and  the  32d  week  this  happy  event  is  so 
unlikely  that,  as  a  rule,  the  operation  should  not  be  undertaken. 
There  may,  however,  be  circumstances,  especially  in  regard  to 
inheritance,  under  which  the  parties  concerned  are  much  inter- 
ested in  having  a  living  child,  even  if  it  should  not  live  long. 

Indications. — (1)  Narrow  pelvis;  (2)  diseases  of  the  mother ; 
(3)  the  habitual  death  of  the  ftrtus;  (4)  mother  dying;  (5)  dead 
foetus,  if  labor  does  not  come  on  or  the  mother  is  suffering. 
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Labor  may  be  induced  prematurely  in  moderate  degrees  of 
pelvic  contraction  both  in  the  interest  of  the  mother  and  in  that 
of  the  child,  the  mechanical  disproportion  being  less  marked 
when  the  foetus  has  not  reached  its  full  development.  The 
earlier  the  operation  is  performed,  the  more  the  passage  of  the 
fcetus  will  be  facilitated;  but,  on  the  other  hand,  the  later  we 
operate,  the  greater  is  its  power  of  resistance  and  consequently  the 
chance  of  the  child  not  only  being  born  alive,  but  of  surviving.  The 
most  favorable  time  for  performing  the  operation  is  at  the  end  of 
the  36th  week, — that  is,  4  weeks  before  the  normal  end  of  preg- 
nancy. Before  the  end  of  34  weeks  there  is  great  danger  of  sub- 
sequently losing  the  child,  even  if  it  is  born  alive.  But  even 
after  38  or  40  weeks  it  may  be  advantageous  to  induce  labor,  in 
order  to  prevent  further  increase  in  size  of  the  foetus. 

The  degree  of  contraction  which  forms  the  limit  for  induction 
of  premature  labor  depends  on  the  size  of  the  head  which  has  to 
pass  through  the  pelvis.  The  most  common  kind  of  contracted 
pelvis  is  the  flat  pelvis,  in  which  the  true  conjugate  is  shortened. 
In  this  form  of  pelvis  the  head  has  to  pass  through  the  conju- 
gate with  one  of  its  transverse  diameters,  the  bitemporal  or  the 
biparietal,  or  some  intermediate  line  between  the  two.  Now, 
measurements  of  a  number  of  fetal  heads  have  shown  the  follow- 
ing average  dimensions  (Ahlfeld): 

Weeks  of  Pregnancy.  Biparietal  Diameter  Bitemporal  Diameter 

(centimetres).  (centimetres). 

32 7.85 6.5 

33 8.2  7.1 

34 8.0  7.25 

35 8.2  

36 8.41 7.2 

37 8.45 7.25 

38 8.45 7.25 

39 8.47 7.32 

40 8.75 7.52 

Schroeder  found  the  biparietal  diameter  even  somewhat 
longer:  in  the  8th  lunar  month  8.16  centimetres,  in  the  9th  8.69, 
and  in  the  10th  8.83. 

Making  allowance  for  some  compressibility  of  the  head,  the 
lowest  limit  of  contraction  of  the  pelvis  in  which  premature 
labor  should  be  induced  is  therefore  when  the  obstetrical  con- 
jugate measures  7  centimetres,  or  2f  inches. 

If  the  other  dimensions  of  the  pelvis  are  reduced,  no  general 
rule  can  be  formulated,  except  that  the  conjugate  then  must  be 
proportionately  longer. 

If  the  period  of  pregnancy  is  not  known,  we  are  reduced  to  a 
comparison  between  the  size  of  the  pelvis  and  that  of  the  head. 
The  true  conjugate  can  be  calculated  pretty  exactly,  hut  direct 
measurements  of  the  head  throufjjh  the  ahdoinip.al  and  the  uterine 
wall  are  far  from  accurate.  The  experienced  obstetrician  derives 
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nifjTf:  iriformation  by  gra-sping  the  heail  as  described  above  <page 
112  .  and  forriiine  an  opinion  ahK.rjt  its  siie  in  relation  to  the 
fx-lvi-?:  or  he  may  try  to  pre?.-*  it  d*iwn  into  the  pelvis,  or  simply 
move  the  J*ent  kn^^^s  up  an«i  down  and  feel  if  the  head  engages 
in  the  brim  of  the  f>elvLs;  as  long  a>  it  di»es  so  there  is  no  need 
of  hurry.  \)r.  \Vm.  .S.  .Stone,  of  New  York,  thinks  he  can  measure 
tlie  oceiijitofrontal  diameter  directly  with  the  calipers,  if  the 
head  is  not  r-nj^aged.  For  this  purjMJse  he  grasps  the  occipital 
and  frontal  pole  U-tween  his  two  hands,  the  finger  tips  pointing 
downward.  An  a.-sislant  applies  the  pehnmeter  between  the 
terminal  phalanges  of  the  nuddle  and  ring-finger  of  the  exami- 
ner, pushing  tliem  firmly  inward.  By  subtracting  2  centimetres 
^l  inch)  for  tlif*  heads  with  an  occipitofrontal  diameter  of  less 
than  11  centim<-tres.  and  2.5  centimetres  l  inch'  for  those  with 
a  longer  occipitofrontal  diameter,  he  finds  the  bipanetal  diame- 
ter, i'lii-  would  be  very  valuable  if  it  holds  good,  but  that  can 
Ik;  found  onlv  \)V  repeating  the  investigation  on  a  much  larger 
.scale.' 

Tlie  liirth  of  a  living  child  in  cases  of  contracted  pel\*is  de- 
pends sr>  mucli  on  tlif*  size  of  the  head,  the  degree  of  ossification 
of  its  bones,  and  tli»'  strength  of  uterine  contractions  that  it  is 
difficult  to  pn-dirt  witli  certainty  that  a  living  child  cannot  go 
through  a  f<*rtjtin  p»'lvis.  The  writer  has  rej.>eatedly  seen  normal 
confinements  at  t<rm  in  wfjmen  in  whom,  on  account  of  a  con- 
jugate n-duced  to  '^  inclies.  he  anticipated  great  trouble.  As  a 
rule,  it  is  therefr»re  Ix^tter  not  to  induce  premature  labor  for 
pelvic  defr^rmity.  unless  exj>erience  in  one  or  more  preceding 
labors  has  shown  thai  the  j)atient  cannot  give  birth  to  a  living 
child  at  term.  Kxact  information  about  the  measurements  and 
condition  of  the  fetal  lif»ad  in  previous  confinements  is  of  the 
greatest  vahie  in  this  n^spect. 

liefr^re  dct^Tmining  to  induce  premature  labor,  the  accoucheur 
Khouhl  use  every  means  of  satisfying  himself  by  palpation  and 
auscultation  that  he*  has  not  to  deal  with  twins  simulating  a  large 
child.  If  the  mother  is  so  seriously  ill  that  her  life  is  endangered, 
and  there  is  reason  to  believe  that  her  condition  will  be  much 
imf)roved  by  the  termination  of  her  pregnancy,  the  induction 
of  premature  labor  is  justifiable,  even  with  some  risk  to  the 
fo'tus.  Dyspno'a  and  suffocating  spells  occurring  in  consequence 
of  pneumonia,  pulmonary  tuberculosis,  heart  disease,  nephritis,  or 
hydramnion  are  the  chief  conditions  that  call  for  the  premature 
int(Trupti()ii  of  pregnancy.  If  the  fcetus  is  dead,  the  indication 
for  bringing  relief  to  the  mother  is,  of  course,  still  more  urgent. 

It  has  ber«n  noticed  that  in  some  women  the  fcrtus  habitually 
dies  about  the  same  time  of  ])regnancy.  and  that  its  life  may  be 
saved  by  induction  of  j)remature  labor.    In  such  cases  the  opera- 


'  Will.  S.  Stone,  X.  Y.  Meil.  llecord.  Xov.  4,  1005,  p.  725. 
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tion  should  be  performed  shortly  before  the  term  at  which  death 
occurred  in  previous  pregnancies. 

If  the  mother  is  in  a  dying  condition  and  the  foetus  living,  it 
is  our  duty  either  to  be  prepared  to  perform  Caesarean  section 
immediately  after  her  death  or,  if  possible,  to  induce  premature 
labor  before  she  dies.  The  cutting  up  of  the  body  of  a  beloved 
person  the  moment  she  expires  has  something  so  harrowing  to 
the  feelings  that  in  many  cases  the  second  alternative  will  be 
preferred,  even  in  spite  of  the  unavoidable  addition  to  the  suf- 
ferings of  the  dying  woman  and  with  the  risk  of  hastening  her 
death. 

We  have  already  mentioned  that  labor  should  be  induced  if 
the  foetus  is  dead  and  the  mother  in  a  condition  which  presuma- 
bly will  be  improved  by  the  interruption  of  pregnancy.  If  the 
mother  is  in  good  health,  but  labor  does  not  come  on  within  a 
reasonable  time,  it  is  better  to  induce  it.  If  the  foetus  is  alive, 
we  thereby  avoid  its  further  growth,  which  might  jeopardize  the 
lives  of  both  mother  and  child;  and  if  the  foetus  is  dead,  we  pre- 
vent its  undue  retention  in  the  maternal  body. 

§  7.  Hunger  Cure. — In  order  to  avoid  induction  of  prema- 
ture labor  in  cases  of  moderate  coarctation  of  the  pelvis,  it  has 
been  recommended  to  put  the  mother  during  the  last  2  months 
on  a  special  and  somewhat  restricted  diet.  The  writer  has  tried 
this  only  once,  in  a  case  where  the  conjugate  measured  3  inches 
and  the  result  was  perfect;  but  the  same  lady  later  gave  birth 
to  a  full-grown  child  without  keeping  this  diet.  There  have  come 
many  favorable  reports  from  other  observers;  but  complete  fail- 
ures have  also  occurred,  and  we  sec  poor  women  who  have  no 
abundance  of  food  occasionally  give  birth  to  very  large  children. 
The  diet  is  particularly  aimed  against  the  production  of  fat,  but 
the  difficulties  in  mechanical  disproportion  arise  much  more  from 
the  bones  than  from  the  fat  of  the  f(rtus.  The  diet  recommended 
consists  in  the  following:  for  breakfast,  4  ounces  of  black  coffee 
or  tea  and  1  ounce  of  zwieback  or  toast;  for  lunch  and  dinner, 
a  sufficient  amount  of  beef,  mutton,  veal,  game,  poultry,  eggs, 
fish,  lobsters,  crabs,  shrimps,  crawfish,  oysters,  clams,  scallops, 
mussels,  green  vegetables,  lettuce  salad,  cheese,  a  small  amount 
of  juicy  fruit,  2  ounces  of  bread,  with  i  a  pint  of  claret  or  Moselle 
wine.  Forbidden,  on  the  other  hand,  arc  soup,  milk,  beer,  pota- 
toes, beets,  cereals,  puddings,  pies,  and  other  sweet  dishes,  candy, 
as  well  as  bananas.  The  patient  should  drink  as  little  water  as 
possible. 
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CHAPTER  IV. 

MISSED  LABOR. 

Missed  labor  is  the  name  given  to  an  exceedingly  rare  event. 
At  the  time  labor  was  due,  either  it  does  not  begin  at  all  or  it  is 
ineffectual  and  soon  ceases,  the  foetus  remaining  in  the  uterus, 
where  it  may  stay  for  many  months  or  even  years.  As  a  rule,  the 
waters  break  and  drain  off,  and  microbes  enter  the  uterine  cavity, 
causing  putrefaction  of  the  foetus,  which  becomes  disintegrated 
and  is  eliminated  piecemeal  either  through  the  os  or  through 
openings  formed  in  the  uterine  and  abdominal  walls.  Communi- 
cation with  the  intestine  has  also  been  observed.  As  a  rule,  the 
patient  is  carried  off  by  exhaustion  and  septicaemia. 

Etiology, — The  cause  of  missed  labor  used  to  be  shrouded  in 
impenetrable  mystery.  Later  observers  have  repeatedly  found 
extensive  peritonitis,  but  the  question  remains  whether  this  is 
the  cause  or  the  effect  of  the  missed  labor.  If  it  is  the  cause, 
perhaps  adhesions  prevent  uterine  contraction  or  the  muscula- 
ture of  the  uterus  may  undergo  fatty  degeneration.  In  one  case 
the  uterine  wall  was  full  of  myomas  that  had  undergone  fatty 
degeneration. 

Treatment, — In  view  of  the  extremely  serious  prognosis,  every 
effort  should  be  made  to  dilate  the  cervix,  remove  the  foetus, 
and  wash  out  the  cavity  of  the  uterus  with  antiseptic  fluid. 
When  fistulous  tracts  have  formed  through  the  abdominal  wall, 
it  may  be  possible  to  dilate  them  with  laminaria  tents  or  incise 
their  surroundings  sufficiently  to  give  exit  to  parts  of  the  foetus. 


CHAPTER  V. 

MISSED  ABORTION. 

Missed  abortion  forms  a  companion-piece  to  missed  labor; 
but  while  the  latter  is  one  of  the  rarest  occurrences  in  obstetrics, 
the  former  is  quite  common.  As  missed  abortion  we  designate 
the  condition  in  which  early  in  pregnancy  the  foetus  dies  and 
is  retained  in  the  uterus,  which  it  may  be  for  many  months  or 
even  many  years.  The  liquor  amnii  is  absorbed,  and  the  foetus 
dries  up  and  becomes  mummified.  In  some  cases  the  patient 
loses  flesh,  has  a  foul  taste  in  her  mouth  and  slight  rise  in  tem- 
perature, and  may  show  signs  of  mental  derangement. 

Treaiynent, — In  the  beginning  an  expectant  treatment  is 
indicated,  for,  as  a  rule,  abortion  will  follow  within  a  few  weeks. 
But  if  there  is  l)lee(ling  or  any  other  undesirable  symptom,  the 
uterus  should  ho  enii)tied.     (See  Operations.) 
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CHAPTER  VI. 

DISFJASES  OF  THE  GENITAL  ORGANS. 

§  I.  Malformations. — Embryology  teaches  us  that  the  uterus 
and  the  vagina,  as  well  as  the  Fallopian  tubes,  are  developed 
from  the  Miillerian  ducts,  two  tiny  canals  that  extend  from 
the  abdominal  cavity  to  the  vulva.  That  part  of  the  Miillerian 
ducts  that  lies  above  the  round  ligament  of  the  uterus  remains 
separate  from  that  of  the  other  side,  and  forms  the  Fallopian 
tube,  while  that  portion  which  is  situated  below  the  round  liga- 
ment, together  with  the  lower  ends  of  another  pair  of  tubes, 
the  Wolffian  ducts,  which  extend  from  the  Wolffian  body,  the 
primitive  kidney,  to  the  vulva,  forms  a  quadrangular  cord  with 
rounded  edges,  the  genital  cord  (Fig.  247). 

The  tissue  that  separates  the  two  Miillerian  ducts  is  gradually 
absorbed,  until  at  the  end  of  the  second  month  there  is  one  canal 

FiQ.  247. 


Transverse  sections  of  the  genital  eonl  of  the  embrj-o  of  a  cow,  two  and  a  half  inches  long. 
EnUrged  fourteen  times.  (Kolliker.)  1,  from  the  upper  end  of  the  cord;  2,  8t>mewhat  lower 
down ;  3,  4,  from  the  middle  of  the  cord,  t^howing  incomplete  and  complete  fusion  of  the  two  Miil- 
lerian ducts ;  6,  from  the  lower  end.  showing  the  Miillerian  duct8  separated.  <i,  anterior  surface  of 
(genital  cord  ;  p,  posterior  surface ;  m,  Miiller's  duct ;  xcd.  Wolffian  duct. 


instead  of  two.  The  genital  cord  is  developed  so  as  to  form  the 
uterus  above  and  the  vagina  below.  As  long  as  the  fusion  of 
the  Miillerian  ducts  is  still  incoiiiplete,  they  form  above  the  two 
horns  of  the  uterus  (Fig.  24S). 

About  the  middle  of  i)rognancy  the  fetal  uterus  forms  one  sac 
without  horns. 

The  Miillerian  ducts  open  into  the  lower  part  of  the  unirlius, 
—  that  is,  that  part  of  the  allantois  which  is  included  in  the  fetal 
body,  and  later  forms  the  bladder.  This  lower  part,  situate  l)e- 
low  the  openings  of  the  Miillerian  and  Wolffian  ducts,  is  called 
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the  urogenital  sinus.  Originally  this  sinus  opens  into  the  cloaca. 
Later  a  septum  is  formed,  dividing  the  cloaca  and  thereby  sepa- 
rating the  urogenital  sinus  from  the  rectum.  The  urogenital 
sinus  growing  much  less  than  the  other  parts,  especially  the 
vagina,  in  course  of  time  it  appears  as  the  continuation  of  the 
latter  and  becomes  the  vestibule. 

In  the  fifth  and  sixth  month  of  fetal  life  the  vagina  is  sepa- 
rated from  the  uterus  by  the  formation  of  a  ring  (Fig.  249,  3). 

Bearing  in  mind  this  origin  of  the  uterus  and  vagina,  we  can 
easily  understand  the  different  malformations  of  these  organs, 
which  all  can  be  reduced  to  an  ar- 
rest of  development,  whereby  the  ^°  *"*^ 
growth  or  the  fusion  of  the  Miil- 
ierian  ducts   becomes  defective. 

Fio.  248. 


a  '   a 


Ovariem  tubea,  and  uterus  of  human  fnptus 
fmm  tlie  tenth  week,  twenty-six  millimetres 
lonK.  (H.  Meyor.)  1,  natuml  size  :  J.  enlatxe<l 
four  timert.    a,  round  ligament ;  b,  riH'tuiii. 


Urogenital  sinus  and  its  apiiendages  from 
human  embryo.  Life  size.  (Koelliker.)  1.  f rom 
a  thriM*  months'  foetus;  2,  from  a  four  montlis* 
f(utus ;  :i.  from  a  six  monthn*  fuL'tun.  6,  bladder; 
«r,  urethra :  titj.  uroRenitaliilnuB;  j7,  genital  canal 
( common  rudiment  of  Taglna  and  uterus) ;  v, 
vagina ;  ut,  uterus. 


Those   forms  of  malformations 

which  prevent  conception,  sueh 

as  atresia   of  the  genital   canal,  do   not   concern  us  here;   but 

there   are   others   that   are  of    more  or  less  importance   to   the 

obstetrician. 

1.  Utkht's  Duplex  Skparatx^s,  or  Uterx'S  Didelphys.— 
This  variety  of  uterus  is  produced  when  the  two  Miillerian  ducts 
do  not  even  come  in  contact  with  each  other  in  that  part  of  their 
course  in  wliicli  they  usually  blend,  forming  the  uterus.^  The 
consecjuence  is  that  there  are  two  entirely  separate  uteri,  but 
each  of  th(nn  represents  only  one-half  of  the  total  organ.  Each 
half  has  at  its  upper  end  a  Fallopian  tube  and  a  round  ligament. 
At  the  lower  end  the  double  cervix  opens  into  a  single  or  double 
vapna,  or  this  orjjan  may  be  more  or  less  defective  (Fig.  250). 

In  the  livin<:;  woman  it  will  hardly  be  possible  to  distinguish 
the  uterus  didelphys  from  the  two-horned  uterus  through  the 


ri«ru»  4Jut»l«3C   si»piin4lu*,   or   utcnis  dtilplphy?*.     ^Niitfel.)    I,   lijfbt    tube;  2,   right  ov»ry: 
riifbt   uU'rum   111  which   ibo  fuptua  ww  develofjofl;    4,  redox  cskal  HifniiiL'iit :  .%  left  ovary: 
,  left  tube:  7«  loft  itU<nis  wlrh  licctduii;  ^  left  viiglnii;  ti.  vskIuiiI  septum;  ]a,  Hitht  vnifirjA. 

ind  the  museiilatyre  beenmes  hyperpla»tie  in  the  empty  lialf  as 
as  ill  that  occupipcl  l)y  the  fcrtus,  and  in  twin  pregnancies 
;h  compartment  u(  the  uterus  may  contain  a  fuMus. 
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2.   Utehus  UxiroRNis. — If  only  one  of  tlie  Mullerian  duets  is 
developed  while  the  other  is  absent  or  rudimentary,  the  result  is, 
a  one-horned  uterus  (Figs.  251 »  252).  j 

The  one-horned  uterus  is  always  very  long,  fornis^  a  eurvei 
with  the  concavity  turneil  outward,  and  ends  in  a  point  without  a 
fundus. 

Fig.  251 

r      -''^' 


Loft-«Uled  ui^Tiis  unlmntU  with  j^mvMUy  \\\  rik'Su  ru^iiuitotary  lu»m;  niptun*  In  the  rfxtll 
mimlh.  \(JtiservtHl  by  TkHrk'iimiiu  aiifl  l"/.ilmL\  rtuvint'd  by  Russmoiil,  Mniigi'L  Wrkiimuji'ruiitf  iind 
Venlopplung  fkr  OeUirmuUtT,  Wiiritburiir.  1>-VJ,  p,  Hlj  n,  uiit?  boniLHl  uterus,  rmoHily  covan.-d  ultli 
penlxmeuin ;  ft,  left  njiind  lE^^aiiiciit ;  r,  Ii'ft  lube ;  d,  k*Jt  ovary ;  r*  k'ft  brri^tid  ti^nu>nt ;  /,  mui^euliir  \ 
baiifl  OHHieclii)^  tho  left  hrtni  with  tbo  «ic<x>iilaimiijf  tbe  frt^lus;  p,  rctnlsac;  A,  rupture  of  fetal 
nic  J  i  pliM'ent*v ;  Jt,  nieiubraiiL»?t  of  ovum  ;  /,  tiinbllieal  eonl  ;  w,  riplil  Fiilldplttii  tobe  \  n,  ritfht  orary ; 
o,  riifht  miuni  lIsramtMil.  mtllatlEig  into  fcUil  sac  and  KprfBdinx  ov*.*r  iiin^nlar  eonncMHing  band 
iJito  k'ft  horn  :  /',  liitiJt  uf  jierltoTKal  eover  uf  fetal  sikc ;  q.  vaj^ina. 

Pregnaney  in  a  plain  unicorn  uterus  may  not  offer  any  ))eculi- 
arity,  and  women  with  such  uteri  have  borne  many  ehildren 
withmit  tyiy  diffieulty.  The  diagnosis  is  ettsier  in  the  unini|>reg- 
nated  eondition  than  during  pregnaney,  tlu^  peculiar  position 
and  shape  being  recognizable  in  the  former  by  bimanual  and 
rectal  exanuiu\tion,  while,  when  the  uterus  develops  during 
pregnancy,  \\  may  lie  much  like  a  normal  uterus. 

But  attached  to  the  prrint  where  the  cervix  merges  into  the 
body  of  the  unicorn  uterus  is  sometiines  found  a  rydime7itary 
horn.  If  pregnancy  takes  place  in  this,  the  condition  is  a  veryi 
grave  one,  the  rudimentary  horn  being  incapable  of  producing  the 
necessary  muscular  tissue  to  form  a  sac  for  the  growing  fa*tus. 
The  situation  is  then  practically  the  same  as  in  tubal  pregnancy, 
from  wliich  it  cannot  be  distinguished  clinically. 


I 
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As  a  rule,  pregnancy  ends  in  rupture  of  the  unprotected  fetal 
sac,  which  rupture  usually  occurs  between  the  third  and  sixth 
months  of  gestation,  and  is  fatal.  In  rare  cases,  however,  the 
pregnancy  continues  until  term,  when  the  foetus  dies  and  by  cal- 
careous deposit  is  changed  into  a  stony  mass  called  lithopcediony 
which  may  be  carried  for  many  years  or  undergo  suppuration  and 
disintegration  and  kill  its  bearer  through  septicaemia. 

Even  anatomically  the  examiner  may  be  led  into  error,  as  was 
the  case  with  regard  to  the  specimen  we  reproduce  in  Figs.  251 
and  252.    The  landmark  is  the  insertion  of  the  round  ligament. 

Fig  252. 


Longitudinal  section  through  the  same  specimen,  a,  cavity  of  tlie  left,  well-developed  honi ;  6, 
cervical  canal;  c,  vagina;  dd,  decidua;  e,  top  of  left  horn,  continuous  with  the  Fallopian  tube; 
/,  muscular  connecting  band  ;  //,  cavity  of  U  rudimentary  right  horn  transformed  Into  fetal  sac; 
h  h,  peritoneum ;  i  i,  muscular  tissue  with  Innumerable  cut  bloo<l-ve8sels ;  k,  placenta ;  II,  mcmbianeH 
of  ovum  ;  m,  umbilical  cord  ;  n,  right  Fallopian  tube. 

A  tube,  be  it  ever  so  narrow,  if  situated  inside  of  the  round 
ligament,  is  a  horn  of  the  uterus,  while  the  Fallopian  tube 
starts  from  the  same  point  as  the  round  ligament  and  extends 
outward. 

An  ovum  may  develop  in  a  rudimentary  horn  that  has  no 
communication  with  the  other  horn  or  the  vagina.  This  may  be 
brought  about  in  one  of  two  ways, — either  the  fertilized  ovum 
from  the  ovary  corresponding  to  the  pervious  horn  is  by  external 
migration  (p.  13)  carried  over  to  the  fimbria*  of  the  other  tube 
and  migrates  through  this  to  the  cavity  of  the  closed  horn,  or  the 
spermatozoids  may  in  a  similar  way  wander  through  the  well- 
developed  horn,  the  corresponding  tube,  the  abdominal  cavity, 
and  the  tube  of  the  other  side,  which  process  is  called  the  external 
migration  of  the  semen.  In  this  latter  case  the  ovum  originates  in 
the  ovary  corresponding  to  the  rudimentary  horn. 
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Treatment. — The  treatment  is  the  same  as  for  tubal  pregnancy, 
from  which  it  cannot  be  distinguished.  During  the  first  2  months 
an  attempt  may  be  made  to  kill  the  foetus  with  a  strong  galvanic 
current.  But  in  our  days,  when  there  is  so  strong  a  tendency  to 
operative  interference,  most  obstetricians  will  be  in  favor  of  re- 
moval of  the  offending  horn  by  means  of  laparotomy — semi-am^ 
putation  of  the  gravid  uterus.  If  pregnancy  continues  beyond  the 
2d  month,  there  is  hardly  any  other  way  than  the  latter,  which 
is  indicated  also  after  rupture  or  after  the  death  of  the  foetus; 
but  while  the  prognosis  for  the  operation  is  good  before  rupture, 
it  is  nearly  desperate  after  rupture  or  the  development  of  sep- 
ticaemia. In  the  latter  eventuality  it  would  probably  be  better 
to  perform  supravaginal  amputation  with  external  treatment  of 
the  stump  according  to  Porro,  which  will  be  described  under 
Cspsarean  Section. 

3.  Uterus  Bicornis.  —  When  the  Miillerian  ducts  remain 
more  or  less  separated  from  each  other  in  that  part  of  their 
course  which  forms  the  uterus,  this  organ  appears  with  two 
more  or  less  distinct  horns  at  its  upper  end.  There  may  be  a 
complete  partition  going  all  the  way  down  to  the  external  os, 
so  that  there  is  a  double  cervix;  or  the  cervix  may  be  single; 
or  the  partition  may  be  absorbed  more  or  less  high  up  between 
the  two  horns,  until  it  is  represented  inside  only  by  a  ridge  at 
the  fundus,  while  on  the  outside  the  horns  are  separated  only 
by  a  corresponding  slight  depression  {uterus  arcuatus). 

If  pregnancy  occurs  in  one  side  of  a  two-horned  uterus,  both 
sides  develop  a  decidua. 

Diagnosis. — The  presence  of  a  double  vagina  makes  it  likely, 
but  not  sure,  that  the  uterus  too  is  double.  If  also  the  cervix 
is  double,  the  likelihood  of  the  uterus  being  partitioned  becomes 
still  greater,  and  if  only  one  side  is  impregnated,  this  is  tilted 
to  the  corresponding  side  of  the  abdomen.  If  each  side  contains 
a  fa»tus,  there  is  felt  a  deep  furrow  extending  from  the  fundus  to 
the  symphysis.  In  cases  of  uterus  arcuatus  the  peculiar  shape, 
especially  during  uterine  contraction,  may  be  felt. 

Prognosis. — The  prognosis  is  generally  good  if  the  communi- 
cation is  free  from  the  uterine  cavity  to  the  external  genitals; 
but  if  the  impregnated  horn  is  closed,  we  have  a  condition  simi- 
lar to  that  just  mentioned  in  connection  with  the  one-horned 
uterus  with  a  rudimentary  second  horn.  The  prognosis  is  also 
much  less  good  if  the  i)regnancy  in  one  horn  is  complicated  with 
a  retention  of  menstrual  blood. in  the  other — hiematometra.  In 
rare  instances  the  non-pregnant  horn  sinks  into  the  pelvic  cavity 
and  constitutes  a  serious  obstacle  to  delivery. 

Treatment. — In  most  cases  only  the  ordinary  management  of 
normal  labor  is  called  for.  In  a  case  of  pregnancy  in  a  closed  horn 
laparotomy  and  amputation  of  this  horn  are  indicated.  In  com- 
plication with  ha?matometra  and  hamiatocolpos,  it  may  become 
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necessary  to  make  an  incision  in  the  partition  and  wash  out  the 
accumulated  fluid  in  order  to  make  room  for  the  passage  of  the 
foetus.  If  the  pelvis  is  obstructed  by  the  unimpregnated  horn, 
this  should  be  pushed  up  into  the  abdominal  cavity,  which  may 
be  facilitated  by  placing  the  patient  in  the  elevated-pelvis  or 
knee-chest  position.  If  the  barrier  is  overlooked,  it  may  cause 
rupture  of  the  uterus. 

4.  Uterus  septus,  or  uterus  bilocularis,  is  a  uterus  with 
a  normal  outer  shape  but  with  a  complete  partition  between  the 
two  halves,  which  is  much  rarer  than  the  corresponding  bicornute 
variety. 

If  the  septum  is  incomplete,  the  uterus  is  called  svbseptus. 
Pregnancy  may  occur  in  either  or  both  halves,  and  childbirth 
take  its  normal  course. 

The  presence  of  a  double  uterus  probably  accounts  for  many 
cases  of  supposed  superfetation. 

§  2.  Inflammations. — Decidual  Endometritis.  —  Endome- 
tritis may  have  existed  before  pregnancy  began  or  have  developed 
during  it.  The  inflamed  condition  of  the  lining  membrane  of 
the  womb  constitutes,  however,  a  hindrance  to  conception,  the 
tissue  being  less  fit  for  the  nidation  of  the  ovum;  or  perhaps  the 
spermatozoids  become  deteriorated.  If  pregnancy  occurs,  the 
ovum  is  apt  to  slide  too  far  down  before  it  is  embedded,  which 
may  give  rise  to  placenta  prsevia;  or  the  pregnancy  may  termi- 
nate in  abortion.  The  inflamed  decidua  may  also  form  too 
close  a  connection  with  the  chorion,  so  that  the  placenta  re- 
mains adherent  when  after  the  birth  of  the  child  it  should  sepa- 
rate from  the  uterus. 

During  pregnancy  endometritis  may  develop  in  consequence 
of  maternal  syphilis,  gonorrhoea,  febrile  infectious  diseases,  or 
Asiatic  cholera.  The  inflammation  may  begin  simultaneously 
with  conception, — for  instance,  when  a  woman  becomes  infected 
from  a  syphilitic  man  at  the  time  of  impregnation.  The  endo- 
metritis may  also  be  acquired  during  labor  by  infection  from  the 
cervix,  and  is  then  characterized  by  a  purulent  discharge  from 
the  inside  of  the  womb. 

The  presence  of  acute  endometritis  is  proved  by  the  produc- 
tion in  the  decidua  of  areas  composed  of  or  infiltrated  with  small 
round  cells  (Fig.  253).  Sometimes  bacilli  and  cocci  have  been 
found  in  the  inflamed  decidua,  which  proves  the  bacterial  origin 
of  the  disease.  A  chronic  form  gives  rise  to  the  formation  of 
tubercles  or  polypi  on  the  surface  of  the  decidua — endometritis 
tuberosa  and  polyposa  (Fig.  254). 

The  reflexa  does  not  coalesce  with  the  vera  and  the  cervical 
plug  is  not  formed  or  it  is  washed  away.  Often  considerable 
amounts  of  a  watery  fluid  are  secreted  (hydrorrhcoa  gravidarum) y 
which  either  dribbles  away  or  accumulates  until  all  is  ejected  at 
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once,  wliich  often  is  followed  by  al)ortion.  The  fluid  is  waten*. 
yellowish,  soiiietiines  linked  with  l)lood.  It  is  easy  to  distinguish 
it  from  litpior  ainiiii.  Jt  contains  uterine  epithelial  cells,  while 
the  liciuor  aninii  contains  lanugo  and  large  cells  filled  with  fat. 
Sometimes  there  is  a  discharge  of  sanguinolent  mucus,  pure  blood 
{hewnrrhatjir  cndonKiritis)^  or  pus. 

Sometimes  cysts  form  in  the  decidua  {cystic  endometritis).  In 
syphilitic  women  true  gummata  have  been  found  in  the  decidua. 
In  the  pJjM'enta  wo  often  lind  fibrous  connective  tissue,  forming 
lar<!:e  white*  j>atch(»s.  The  decidua  may  become  much  hypertro- 
phied,  so  as  to  form  a  thick  layer  on  the  ovum,  or  be  retained  in 
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the  utiM'us  jifter  ilic  ovinn  has  l>ccn  e\})elled,  forming  a  sac  that 
subscNiucntly  may  be  Huowii  oti"  spontaneously  or  necessitate 
artificial  removal  witli  tlie  liand  or  the  curette. 

Alntfihir  dcridunl  ciulinnitrilis  is  characterized  by  the  atrophy 
of  lar^e  areas  of  the  decidua  vera  ami  serotina,  like  that  wliich 
normally  takes  ])lace  at  thi'  edtres  of  the  uterus. 

I'^reijuently  women  coinphiiii  of  ])ain  in  the  uterus  during  preg- 
nancy, wliich  ])robjibly  most  of  tlie  time  is  due  to  endometritis. 

TrrattncHl.  We  cannot  do  much  during  pregnancy.  Opiates 
should  b(*  us(m1  with  jzreat  disert'tion,  in  order  not  to  create  a 
habit.  When  thert*  is  loss  of  blood,  the  patient  should  be  kept 
(iui(»tly  in  Ix^d  and  have  the  treatment  recommended  for  pre- 
ventable abortion.— opium  sui)i>ositories,  fluid  extract  of  vibur- 
num prunifolium,  a  saline  ajx'rient,  and  c(K)1,  bland  diet.  During 
acute  inflammation  it  may  become  necessary  to  apply  an  ice-bag 
and  give  antipyretics.  Hut  if  our  resources  are  limited  during 
the  duration  of  pregnancy,  we  should  treat  the  patient  according 
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to  the  rules  of  gynaecology  when  involution  is  terminated  and 
before  a  new  impregnation  occurs.' 

Metritus. — The  infiamrnatioii  of  tin?  pareneliyina  of  the  uterus 
occurs  rarely  cluring  j^regnancy,  and  can  liardly  be  elimcally  dis- 
tinguished from  endometritis.    The  treatment  is  the  same. 

Perimetritis.— The  inflamniatinn  of  the  peritoneal  covering 
during  pregnancy  is  still  rarer  than  metritis.    The  treatment  is  the 

Fig.  254. 


EndomeWtlsttiiM 


Jypoaa.    (Bulius.) 


same,  only  opium  must  be  used  in  much  larger  doses  and  com- 
bined with  quinine.  Towards  the  end  of  pregnancy  the  induction 
uf  premature  labor  is  indicated, 

CoLriTis,  Vaginitis,  or  Elytuitks, — As  we  have  seen  above, 
there  are  considerable  venous  congestion,  nnicma,  and  formation 
of  new  tissue  in  the  vagina  during  pregnancy,  and  some  degree  of 
-  leucorrhfpa  is  so  common  during  this  condition  that  it  is  counted 
rnimong  the  signs  of  pregnancy.  No  womler,  therefore,  that  in- 
flammation of  the  mucous  membrane  of  the  vagina  is  of  fre(|uent 
occurrence.  The  inflammation  may  be  simple  catarrhal,  granular, 
gonorrhwic,  or  ctfipfufsematous.  In  the  simjile  catarrhal  there  are 
thickening  of  the  epithelium,  enUirgcmcnt  of  the  papiUa%  and 
formation  of  hea]»s  of  small  rouml  cells  under  the  iiapilhe.    In 


*  StM?  f  larriii^es,  Texr-lxiok  of  Di«eat*e«  of  Woioen,  3d  ed.,  pp,  432-436 ;  Gyne- 
cology. l«J03,  pp.  214-217, 
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the  granular  form  a  similar  process  takes  place  on  a  greater 
scale,  forming  prominences  on  the  surface  varying  in  size  from 
a  millet-seed  to  a  lentil.  In  the  gonorrha»ic  form  the  gono- 
coccus  may  be  found  in  the  secretion  and  in  the  interior  of  the 
epithelial  cells,  or  even  in  the  mucous  membrane  and  submucous 
tissue. 

Symptoms. — The  patients  complain  of  a  disagreeable  sensation 
of  heat  in  the  vulva  and  the  vagina.  They  have  pains  in  the  pelvis 
and  the  groins,  which  increase  by  walking  or  other  exercise.  They 
have  a  sensation  of  general  malaise,  and  the  pulse  and  tempera- 
ture may  show  that  they  have  fever.  Micturition  is  accom- 
panied by  a  scalding  sensation.  Defecation  may  also  be  painful. 
The  vagina  becomes  so  sensitive  to  touch  that  coitus  becomes 
impossible  and  the  introduction  of  a  speculum  unbearable.  The 
mucous  membrane  is  red  and  swollen,  sometimes  covered  with 
prominences  that  make  it  feel  like  a  grater.  At  first  it  is  dry,  but 
soon  it  is  covered  with  a  more  or  less  abundant  discharge,  which 
in  the  beginning  is  mucous,  then  muco-purulent,  and  still  later 
sometimes  becomes  a  thick  creamy  pus,  which  may  be  mixed 
with  blood.  In  other  cases  it  is  more  white  and  foaming.  Some- 
times semi-solid  cheesy  masses  are  seen  protruding  from  dilated 
glandular  openings.  By  pressing  on  the  urethra  often  a  drop  of 
pus  can  be  brought  to  view.  The  inflammation  may  spread  to 
the  vulvovaginal  gland  and  cause  the  formation  of  an  abscess  in 
this  organ. 

Prognosis, — The  simple  and  granular  colpitis  are  not  of  much 
importance  and  are  easily  cured.  Not  so  the  gonorrhoeal  form, 
which  may  give  rise  to  dangerous  inflammation  in  the  mother 
during  the  puerperium,  and  exposes  the  child  to  ophthalmia 
and  blindness.  It  is  also  more  obstinate  in  its  resistance  to 
treatment. 

Treatment. — In  mild,  non-specific  cases  injections  of  a  pint  of  a 
solution  of  alum  or  borax  (a  teaspoonful  to  a  pint  of  lukewarm 
water)  twice  a  day  may  suffice.  If  the  patient  is  feverish  and  the 
genitals  are  very  tender,  she  should  stay  in  bed,  use  injections  and 
affusions  of  plain  lukewarm  water  or  flaxseed  tea,  have  a  saline 
aperient,  and  he  put  on  a  bland  and  scant  diet.  When  the  sensi- 
tiveness is  somewhat  subdued  and  the  discharge  is  purulent, 
injections  containing  creolin.  lysol,  or  carbolic  acid  (from  J  to  1 
per  cent.)  should  be  used.  If  the  disease  resists  this  milder  treat- 
ment, the  author  has  seen  prompt  effect  from  the  application  of 
undiluted  tincture  of  iodine  to  the  whole  surface  of  the  vagina 
two  or  three  times  a  week.  A  2  per  cent,  solution  of  nitrate  of 
silver  or  a  10  {xm*  cent,  solution  of  copper  sulphate  may  be  poured 
into  a  tubuliform  speculum  introduced  into  the  vagina  and  moved 
to  and  fro.  If  the  urethra  is  affected,  it  should  be  touched  with  a 
match  or  a  toothpick  wound  with  absorbent  cotton  and  dipped  in 
a  solution  of  nitrate  of  silver  (5  per  cent.),  or  a  few  drops  of  the 
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same  may  be  injected  with  Fritsch's  syringe  (Fig.  255),  a  hypo- 
dermic syringe  to  which  is  attached  a  tube  with  a  small  bulb  at 
the  end  and  perforated  with  several  fine  holes. 

During  pregnancy  it  is  not  safe  to  inject  large  amounts — 
quarts  or  gallons — of  fluid.  Bichloride  of  mercury,  which  is  so 
efficacious  in  gonorrhceal 

colpitis  in  the  unimpreg-  Fig.  255. 

nated  condition,  is  so  dan- 
gerous in  pregnancy  that 
it  should  not  be  used.    On 

the  other  hand,  there  does  Frftsch's  urethral  syringe. 

not  seem  to  be  any  danger 

in  the  use  of  medicated  pledgets  in  the  vagina,  so  that  those 
who  prefer  the  tampon  treatment  to  injections  in  gonorrhoea  may 
safely  employ  it. 

Emphysematous  colpitis  was  first  described  under  the  name 
of  colpohyperplasia  cystica.  This  disease  is  particularly  connected 
with  pregnancy,  and  is  rarely  found  outside  of  it.  It  is  not  very 
common.  It  is  characterized  by  the  presence  in  the  upper  part 
of  the  vagina  and  on  the  vaginal  portion  of  the  uterus  of  numerous 
translucent  pink,  gray,  or  bluish,  soft  cysts  varying  in  size  from 
a  millet-seed  to  a  hazel-nut.  They  are  situated  superficially,  either 
in  dilated  lymph-vessels  or  in  the  surrounding  connective  tissue, 
and  accordingly  they  are  lined  with  endothelium  or  they  have  no 
such  lining.  They  contain  a  serous  fluid  and  often  gas.  Some 
have  a  central  depression.  Sometimes  they  give  a  crackling  sen- 
sation like  an  emphysema.  When  the  cysts  are  pricked,  the  gas 
escapes  with  a  distinct  wheezing  sound,  and  the  cysts  collapse. 
The  disease  is  always  accompanied  by  a  profuse  vaginal  discharge, 
and  the  vagina  is  tender  to  touch.  Otherwise  the  condition  does 
not  give  rise  to  any  symptoms,  and  it  disappears,  as  a  rule, 
within  two  weeks  after  confinement.  The  gas  is  produced  by 
bacillus  emphysematosiis,  whicji  can  be  isolated  and  cultivated. 
No  treatment  is  needed,  except  cleansing  injections  as  in  other 
formjf  of  colpitis. 

Mycotic  Colpitis. — Two  kinds  of  fungi  are  often  found  in  the 
vagina   of    pregnant   women, — leptothrix   vaginalis   and   oidium 
albicans,    Leptothrix  consists  of  fine  undivided  threads  with  oval 
spores.    Oidium  (Fig.  256)  has  hair-like  branches.    It  is  th«  '■• 
fungus  as  the  one  forming  the  thrush  in  the  mouth  c* 
born. 

Leptothrix   hardly    gives   rise    to   any   symptonu 
causes  sometimes  intense  pruritus,  burning,  swelUi 
discharge,  and  even  fever.    The  disease  may  end  in  a 
continue  for  weeks  or  months.    The  mucous  memi 
vagina  is  red,  tender,  and  studded  with  little  whi*^ 
can  only  be  removed  together  with  the  epitheliuv 
microscope  prove  to  be  composed  of  hyphp 
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Fig.  256. 


The  fungi  may  be  brought  directly  into  the  vagina  by  coition 
with  men  affected  with  diabetes  mellitus,  a  disease  in  which  they 
fre(|uently  are  found  between  the  prepuce  and  the  glans.  They 
may  also  be  carried  in  by  fingers  which  have 
handled  flour,  such  as  those  of  millers  and  bakers. 
The  disease  can,  as  a  rule,  easily  be  cured. 

Besides  the  injections  mentioned  above,  those 
with  sulphate  of  copper,  permanganate  of  potas- 
sium (1  or  2  per  cent.),  salicylic  acid  (1  or  2  per 
thousand)  are  recommended  in  this  particular 
form  of  colpitis. 

Another  organism  often  found  in  the  vaginal 
secretion  of  pregnant  women  is  the  trichomonas 
vaijinalis^  an  infusorium  that  is  somewhat  like  a 
mucus-corpuscle,  but  has  a  long  tail,  and  is  cov- 
ered with  cilia  (Fig.  257).  It  is  without  clinical 
importance. 

iED(EiTis. — The  inflammation  of  the  vulva  is 
mostly  combined  with  that  of  the  vagina,  and 
is  (luite  common.  The  mucous  membrane  is  red, 
swollen,  and  covered  with  mucopurulent  secre- 
tion. There  is  a  sensation  of  heat  and  pain, 
especially  scalding  during  micturition.  The  groins 
may  l)ecome  the  seat  oif  inter- 
trigo, and  the  upper  part  of  the 
inner  surface  of  the  thighs  may 
become  eczematous.  Intolerable 
itching  harrows  the  i)atient,  pre- 
vents sleep,  and  may  drive  her 
to  masturbation. 

(Jonorrhd^al  rrdantis  is  much 
like  simj)le  catarrhal,  but  redness  and  swelling 
are  more  intense,  the  discharge  is  more  purulent, 
the  inflammation  has  a  tendency  to  implicate  the 
urethra,  and  bacteriolofziical  examination  may 
show  the  presence  of  the  gonococcus  of  Neisser. 

In  regard  to  i)r()gnosis,  the  rea(l(»r  is  referred  to  what  has  been 
said  under  col|)itis,  and  the  treatment  is  also  much  the  same, 
with  some  additions.  Lukewarm  sitz-l)aths  may  be  used  to 
advantage  two  or  three  times  a  day.  For  the  intertrigo  a  mixture 
of  zinc  oxide  witli  three  parts  of  corn-starch  is  the  best,  and  for  the 
eczema  either  the  unguentum  diachylon  of  the  pharmacopa»ia, 
or,  preferal)ly,  the  following  modification: 


\ 


Fig.  257. 


TrichomonaM  ▼a^fuUiii. 
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Ouliuin  albirui)!}. 
(IIHU^KIntlIlt1.)  I.  II, 
thrt'H(i-sha|K'<l  funn; 
ni.  yt*H!*t-slm|KHl  form. 
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1  part 

3  parts 

4  parts, 


which  ingredients  are  l)oiled  over  a  slow  fire  to  the  consistency  of 
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thick  cream  of  salmon  color.    It  is  rubbed  into  the  skin  morning 
and  evening. 

§  3.  Pruritus  vulvae  is  frequent  in  pregnant  women.  It  is 
characterized  by  an  itching  sensation  on  the  inner  or  outer  sur- 
face of  the  vulva,  sometimes  extending  into  the  vagina  or  over 
the  lower  half  of  the  abdomen.  It  may  be  due  to  aedceitis,  but 
is  also  found  independently  of  inflammation.  Sometimes  the 
cause  is  direct  irritation  by  parasites, — lice  or  itch-mites, — acrid 
discharge  from  the  vagina,  or  urine  containing  sugar,  for  which 
proper  tests  should  be  used,  especially  boiling  with  Fehling's 
solution,  the  copper  in  which  is  precipitated  by  sugar. 

Treatment, — First  of  all  we  should  try  to  find  a  special  cause 
apart  from  the  pregnant  condition,  and  then,  if  possible,  remove 
it.  If  there  are  crab-lice  among  the  hairs  oif  the  mons  Veneris, 
these  should  be  cut  or  shaved  off,  and  the  skin  smeared  with 
blue  ointment  or  painted  with  balsam  of  Peru,  or  washed  with  a 
strong  solution  of  corrosive  sublimate  (1  grain— 6  centigrammes — 
to  alcohol  and  water,  aa  5ss — 15  grammes).  If  the  acarus  scabiei 
is  the  offender,  which,  fortunately,  is  rare  in  this  country,  we 
should  try  to  exterminate  it  with  betanaphtol  in  vaseline  (gr. 
XXV — 165  centigrammes  —  to  Si — 30  grammes),  or  sulphur  oint- 
ment; but  sometimes  a  general  treatment  for  itch  of  the  whole 
body  may  be  needed.  Since  this  is  rather  harsh,  it  is,  however, 
better  to  postpone  it  until  after  the  puerperium. 

Inflammation  of  the  vulva  and  vagina  should  be  treated  as 
described  above.  Pin-worms  are  removed  from  the  rectum  by 
extractum  sennse  et  spigeliic  fluidum  (3ss — 15  grammes— t.  i.  d. 
by  the  mouth)  or  rectal  injections  of  an  infusion  of  quassia  (5ii — 
60  grammes — to  Oj — 500  grammes).  Hemorrhoids  should  be 
kept  in  check  with  unguentum  galla*  or  similar  substances.  Gly- 
cosuria should  be  treated  according  to  the  rules  of  practice  of 
medicine,  remembering,  however,  that  strychnine,  being  liable  to 
cause  abortion,  is  contraindicated  in  pregnancy. 

The  diet  is  of  great  importance.  Besides  following  the  special 
rules  for  diabetes  or  gout,  alcoholic  drinks,  strong  coffee,  and  spiced 
food  should  be  avoided.  The  food  should  be  nourishing,  but 
bland.  Milk  in  large  quantities — two  or  three  quarts  a  day — is  to 
be  recommended,  if  it  can  l)e  digested.  If  it  cause  dyspepsia  in  its 
natural  state,  it  should  be  tried  boiled,  skimmed,  or  peptonized. 

The  general  treatment  should  be  tonic,  sedative,  and  narcotic. 
Arsenic  and  quinine  are  particularly  recommended.  Bromide  of 
potassium  in  large  doses  (3i-Hii — from  4  to  8  grammes — daily) 
is  often  very  valuable.  Tinctura  cannabis  Indicia  (gtt.  xx  to  xl 
— from  120  to  250  centigrammes — t.  i.  d.)  is  preferable  to  opium 
for  combating  pain.  It  may  be  necessary  to  procure  sleep  by 
means  of  chloralamid,  sulphonal,  urethane,  trional,  veronal,  or 
other  modern  hypnotics. 
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The  local  treat  iinMit  is  not  less  important.  On  account  of  the 
I)regrianry^  only  small  amounts  of  injection  fluid  should  be  used. 
The  routine  treatment  of  the  writer  is  to  prescribe  vaginal  injec- 
tions of  carholic  arid  (a  t(*aspoonful  to  a  pint),  to  paint  the  whole 
mucous  m<Mnl)rane  of  the  vulva  2  or  li  times  a  week  with  a  solution 
of  nitrate  of  silver  (from  5  to  S  per  cent.),  and  let  the  patient  keep 
the  hil)ia  scparate<l  l)y  means  of  fine  rags — for  instance,  pieces  of 
an  ohl  pock<'t  han<lk(»rchief — dipped  in  the  following  mixture: 

H      Arnli  hy'inM-ysin.  <lil 3"  ^®  grammeB) 

riiiiiihi'nri'tii't    ^ii  (260  centigrunines) 

(Hyrcriiii,  (|.  s.  mi ^ii  (60  grammes) 

and  chanjred  o  or  i\  tim(»s  a  <lay.     Other  combinations  that  may 

he  us(»ful  arc  — 

U     (  hlonili  hvilnit  ji-ii  (4-8  grammps^ 

Vusriiiii  alhi ^ii  (60  grammes) 

\i      Chlonili  hy«lr:it.. 

(aiimlinr.i".  ;t  I     5?.^"*  grammes) 

VuM'lini  :il))i ^ii  (60  grammes) 

K      Clilorali  liy«lnit.. 

CaiiHilinni'.  MM -^jl  (^  grammes) 

AcvU  i)l«'ic'i.  i|.  >.  :srl  S"  (^  grammes) 

\i     ('lilnn»toniii    3"  (^  grammes) 

VjiH'Iiiii  :i11m ^ii  (60  grammes) 

A  tampon  soaked  in  cipial  parts  of  sulphurous  acid  and 
<;lyccratum  horacis  i!iay  l)c  intr()(luc(Ml  several  times  a  day  into 
tlic  vajriiiM. 

(Iknkwal  INdiMTrs.  --The  itcliint^  may  extend  over  the  greater 
|)art  of  llic  body.  It  is  ])i()l)al)ly  a  iiciu-osis  caused  by  toxaemia. 
The  general  treat  nicnl    is  tlie  same  as  for  pruritus  vulvae. 

S  4.  Tumors.  -  \'Kr:i:'r\ri()\s.  vkxkrkai.  warts,  OR  CON- 
DVLOMA'i'A  Aci'MixATv  are  a  kind  of  pai)illoinas,  which  are  fre- 
(juc'iitly  observed  (hirini:  j)re.iriianey.  Tiicy  are  especially  com- 
mon \i\  ])atieiits  atTecled  witli  »j;c)ri()rrli(ea,  l.>ut  may  also  appear 
in  |)atieiits  who  liave  no  otlier  alTeelion  of  the  genitals,  and  are 
tlien  due  to  hick  of  cleanliness.  Their  most  common  seat  is  on 
the  fonrcliette.  at  tlie  vaginal  entrance*,  and  on  the  labia  minora 
and  majora;  hr.l  I  hey  may  extend  throuj^h  the  whole  vagina  and 
to  the  va.irinal  suifaee  of  the  va<iinal  portion  of  the  uterus,  the 
inner  side  of  the  thi^rhs,  and  around  tlic  jinus.  On  the  mucous 
membrane  they  ai-e  soft:  on  the  skin  they  are  harder.  They 
befz;in  as  small  erosions,  whicli  soon  change  to  pin-head-sized 
<craiui]ar  pa|)ules.  After  that  they  f^row  rapidly,  forming  sessile 
or  pechmculateil.  club-  or  co\coml)-shai)ed  protuberances.  Their 
color  varies  much:  some  are  lij^ht  <rray,  others  are  pink,  dark 
red.  t)r  i)ur])lish.    They  vary  in  size  from  a  hemp-seed  to  a  rasp- 
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berry;  but  if  iieglet^ted,  the  differeiU  iisolated  growths  come  in 
contact  with  one  another,  and  may  form  a  tumor  as  large  as  the 
fetal  head  at  term  {Fig.  258).  Their  surface  shows  always  pro- 
tuberances separated  into  snuiller  eauliflower-like  parts  spring- 
ing from  a  narrow  base.    They  exhale  a  mucoid  secretion  of  a 

rsickening  odor.  Even  the  dry  vegetati<»ns  on  the  skin  are  apt 
to  become  ereded  and  seerete  such   fluid.     The  acrid  secretion 

'may  cause  colpitis  and  a^dantis^  and   the  tumors  may  mechan- 

FiG.  258. 


m 


^ 


Vulvar  vegetations.    (Tantier  and  Budin,  1.  c.) 


^ 


icaliy  obstruct  tlie  meatus  urinarius,  tlie  entrance  to  the  vagina. 

and  the  anus,  so  as  to  inti-rfere  witli  micturhion,  cnitidn,  defoca- 

on»  and  chiUl birth.    When  they  are  destroyed,  new  ones  are 

ery  prone  to  s|>ring  up.     The  secretion,  if  carried  into  the  eyes, 

apt  to  cause  purulent  ophthahuia.      During  ehildtjirth   there 

the  same  danger  of  infection  for  the  eyes  of  the  child  and  of 

uerperal  infection  for  the  niuther. 

/>i"/2/7wo.s'i«.— Flat  and  broad  vegetations  may  sinudate  mucous 
patches;  but  witli  these  we  have  a  history  of  syphilitic  infection, 
and,  as  a  rule,  other  conconutant  symptoms  of  syphilis.  Mucous 
patches  are  few  in  number  and  devehip  more  slowly. 

Treatment. — When  small  in  size,  vegetations  may  be  destroyed 
with    liquor    antimonii    chloridi,    corrosive   sublimate   collodion 
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(sss  to  gi — 2  grammes  to  30  grammes),  salicylic  acid  dissolved 
in  collodion  (si  to  5i — 4  grammes  to  30  grammes),  glacial  acetic 
acid,  or  lactic,  nitric,  or  chromic  acid.  The  tincture  of  thuya 
orien talis  is  praised  as  a  specific  for  these  tumors,  which  shoidd 
be  constantly  moistened  with  it.  An  aqueous  solution  of  tannin 
of  the  consistency  of  syrup,  alum  powder,  equal  parts  of  calomel 
and  salicylic  acid,  or  liciuor  ferri  chloridi  makes  them  shrink. 

If  the  tumors  are  of  medium  size — up  to  an  inch  in  diameter — 
they  may  be  tied  off  with  silk  or  rubber  thread.  If  they  are  still 
larger,  the  galvanocaustic  wire,  with  low  heat,  or  Paquelin*s 
thermocautery,  is  the  best  means  for  their  removal. 

It  is  not  safe  to  cut  them  off  with  knife,  scissors,  or  cold  wire 
snare,  as  one  might  meet  with  a  hemorrhage  hard  to  arrest. 

Besides  the  medical  and  surgical  treatment  great  cleanliness 
should  be  inculcated.  Vaginal  douches  and  vulvar  affusions,  as 
well  as  hot  sitz-baths,  should  be  used  several  times  a  day. 

Varicosk  Vkins. — The  veins  of  the  vulva,  especially  the  labia 
majora,  may  swell  so  in  consequence  of  pressure  of  the  foetus 
against  the  pelvic  veins  as  to  form  tumors  of  considerable  size, 
even  that  of  the  fetal  head  at  term.  The  swollen  veins  form 
dark  blue,  nearly  black,  globular,  oval,  or  serpentine  soft  swell- 
ings, that  collapse  on  j)ressure  and  refill  immediately  when  the 
pressure  is  discontinued.  They  increase  as  pregnancy  progresses, 
and  grow  smaller  after  the  birth  of  the  child;  but  often  they  do 
not  disappear  altogether.  They  cause  an  uncomfortable  sensa- 
tion of  heat  and  heaviness,  and  sometimes  pruritus.  They  may 
burst  spontaneously,  but  usually  that  accident  is  due  to  injury 
or  the  passage  of  the  fetal  head.  If  the  skin  holds,  a  subcutane- 
ous hannatoma  is  formed;  if  it  breaks,  a  serious  and  sometimes 
fatal  hemorrhage  follows. 

Similar  varicosities  are  found  also  on  the  lower  extremities 
and  around  the  anus  of  pregnant  women. 

Treatment. — The  patient  should  be  directed  to  rest  in  a  recum- 
bent position  in  the  middle  of  the  day  for  at  least  an  hour,  and  she 
may  even  manually  push  the  uterus  up,  in  order  to  relieve  the 
pressure  of  the  fcrtus  against  the  p(4vic  veins.  At  times  complete 
rest  in  bed  or  on  a  lounge  is  indicated.  Fomentations  with  a  lead- 
and-opium  wash  relieve  tension  and  heat.  A  pad  may  be  adapted 
with  a  spica  in  such  a  way  as  to  exercise  steady  compression. 
The  leg  should  be  covered  with  a  rubber  bandage,  for  which  after 
confinement  may  be  sul)stituted  an  elastic  stocking.  The  patient 
should  be  warned  against  the  danger  of  hemorrhage,  and  taught 
how  to  check  it  by  compression  until  she  can  get  help.  When  a 
rupture  has  taken  place  and  the  blood  escapes,  the  hemorrhage 
should  be  controlled  by  means  of  deep  sutures  and  an  effectual 
outer  pressure  exercised  with  a  towel  rolled  into  a  hard  cylinder 
and  kept  in  j)lace  with  a  rubber  bandage.  To  plug  the  vagina 
might  cause  abortion. 
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Hemorrhoids.— ^The  i^ame  interntil  pressure  that  causes  vari- 

58e  veins  in  the  labia  and  the  legs  pnHluoes  fref|uently  hemor- 

jphoidal   tumors,   which   may  eanse  eonsiderahle   distress.     They 

ihould  he  bathed  with  a  sponge  or  pad  dippetl  in  hot  water  and 

bmeared   with   an  ointment   made   of  unguentuiii  t^alla*.  51 — 30 

rammes  — and  piilvis  npii.j^ss — 2  j^rammes-  and  they  should  be 

?duced  as  soon  as  possible. 

H,«M\TOMA.  OK  THifoMnrs,  is  a  swelling  due  to  extravasa- 

Ition  of  venous  blood  in  the  eonneetive  tissue  of  the  vulva.  It  is 
knost  common  in  the  labium  majus,  and,  a.s  a  rule,  only  one  side 
y  affected.  Varicose  veins  predispose  to  it.  The  exciting  causes 
are  external  violence,  such  ns  a  blow,  a  kick,  or  a  fall,  and  strain- 
ing, especially  durinj^  rhiidbirth. 
The  hiematorna  may  consist  in  a  small  swelling  of  the  size 
of  a  hazel-nut  or  acquire  the  dimensions  of  a  fist  or  a  fetal 
head  at  term.  It  is  of  dark  l>lue  or  purple  cohu',  and  tender 
on  pressure.  The  blood  may  l>ecome  al>sorbetb  or  suppuration 
:uid   even  gangrene  (nay  set  iiu     When  tiie  iunuir  iveeonies  in- 

tHamed  swelling,  tenderness,  and  heat  increase,  the  skin  takes  a 
brighter  purple  color,  the  temperature  rises,  the  pulse  becomes 
full  antl  frecjuent,  and  synijUoms  of  septicuMuia  may  tlevelop. 
The  swelling  may  in^Mfere  with  micturifion  or  childbirth.  It 
may  also  burst,  causing  the  dangerous  heniorrhage  just  men- 
tioned. As  a  cornplieafioti  of  delivery  it  has  proved  fatal  in  20 
per  cent,  of  cases  reported. 

Trent me7iL  —A  small  hieniatoma  may  be  let  alone  or  treated 
with  cohl,  astringent  or  alisorl>ent  ftunenlatioiis  (iee-bag,  iee- 
Wftter  eoib  lead-amJ-opium  wash,  arnica).  If  it  is  larger  than 
a  fist,  it  should  at  once  be  opened  with  a  long  incision,  blood- 
clots  turned  ont,  bleetfing  arrested  with  sutures  or  forci[>ressure, 
and  the  cavity  packed  with  iodoform  gauze,  gauze  sprinkled 
,with  suprarenal  ca]jsu!e  extract,  or  styptic  cotton.  As  soon  as 
lus  is  formed,  the  lueinatoma  should  under  all  circumstances  be 
■^^bpened  and  thorougldy  disinftTted. 

Mv(>MA  OF  THE  I'TKirrs,  —  Fortunately ,  most  women  witli  my- 

ninatous  tumors,  so-called  fibroidsjn  their  uterus  are  sterile,  and, 

they  conceive,  their  pregnancy  ([Utie  commonly  emls  in  abor- 

ion  or  premature  labor.     Labor  at  term  may  be  easy,  but  some- 

^mes  the  fibroid  fvroves  a  tlangerous  ccmiplicali<m.     All  th^fiends 

Ipnn  the  size  antl  the  siluMtion  of  the  tumor,     A  small  tumor  in 

he  upper  part  of  the  uterus  is  of  no  ini|>ortance:  but   if  it  is 

irge  or  so  situated  as  to  encroach  materially  upon  the  parturi- 

lit  canal.  €*spet'ially   the  cervix,  it  interferes  with  the  devehjp- 

lent    or  expulsion    of  the   fo'tus.     During   |>regnancy    the   my- 

ima  increases  in  size  and  softens.    After  lal>or  it  becomes  again 

fnaller,  and   may  disappear  altogether.     Women  afflicted  with 

lyouiatous  tumors  of    the   uterus  should   not   marry*     If  they 

pconn:  pregnant,  it  is  in  harnu>ny  with  nature's  own  methoil  to 


298  ABNORMAL   PREGNANCY. 

induce  abortion  whenever  the  tumor  is  situated  in  such  a  place 
or  has  such  dimensions  that  great  trouble  may  be  anticipated 
by  allowing  gravidity  to  go  on  till  full  term.  Abortion  should 
be  induced  within  six  weeks  from  the  beginning  of  pregnancy. 
Later  interruption  of  pregnancy  is  attended  with  great  danger: 
the  expulsion  of  the  ovum  may  be  delayed;  uncontrollable 
hemorrhage  may  occur,  the  ovum  may  become  decomposed,  the 
portion  of  the  myoma  which  projects  into  the  uterine  cavity  may 
undergo  necrosis  or  gangrene,  and  the  patient  may  succumb  to 


To  operate  for  the  removal  of  the  myoma  during  pregnancy 
will  be  likely  to  lead  to  miscarriage.  Unless  there  are  urgent 
symptoms  demanding  immediate  attention,  such  as  hemorrhage 
or  pressure  on  the  pelvic  organs,  it  is  better  to  delay  operative 
interference  until  labor  sets  in. 

If  the  gravity  of  the  symptoms  necessitate  an  operation,  the 
growth  may  be  enucleated  from  the  vagina,  which  has  been  done 
by  morcellement  as  late  as  the  fifth  month.  Or  supravaginal 
amputation  may  be  performed,  leaving  both  ovaries,  if  they  are 
healthy.  Total  extirpation  will  hardly  be  indicated  unless  the 
tumor  is  situated  in  the  cervix,  or  the  uterus  has  been  infected. 

During  pregnancy  mammary  extract  (from  3  to  6  tablets 
daily,  each  containing  2  grains — 13  centigrammes — of  the  dry 
gland)  may  be  given  to  advantage. 

After  the  end  of  the  puerperium  the  question  as  to  enuclea- 
tion or  hysterectomy  or  other  treatment  will  present  itself. 

Diagnosis. — Pregnancy  may  be  simulated  by  a  myoma,  and 
the  diagnosis  is  not  always  easy.  As  a  rule,  menstruation  stops 
during  pregnancy,  while  in  cases  of  myoma  it  goes  on  or  is  even 
increased  in  amount  and  duration.  The  development  is  regu- 
lar and  more  rapid.  The  cervix  and  lower  uterine  segment  be- 
come soft,  the  fluid  in  the  fetal  sac  gives  a  peculiar  sensation 
of  tense  elasticity,  and  hallottement  may  be  elicited.  The  fetal 
heart-sound  may  l)e  heard  and  fetal  movements  heard,  felt,  and 
seen.  A  point  of  value  is  the  great  contractility  of  the  gravid 
uterus,  which  may  be  made  more  marked  by  dipping  the  pal- 
pating hand  in  ice-water.  In  myomas  contractiUty  is  rare  and 
less  pronounced.  The  uterine  souffle  may  be  found  with  my- 
omas. Nor  is  the  presence  of  milk  in  the  breasts  conclusive. 
The  writcM*  has  seen  milk  i)r()duced  in  a  virgin  by  an  intra- 
uterine injection  of  diluted  liquor  ferri  ehloridi  to  check  hemor- 
rhage from  a  myoma. 

The  diagnosis  l)ecomes  particularly  difficult  if  the  two  con- 
ditions are  comhined,  and,  as  we  have  seen,  the  detection  of  such 
a  com])]ication  of  y)regnancy  may  be  of  great  practical  importance 
in  refjjard  to  the  treatment  to  be  adopted.  A  suspicion  of  such  a 
coincidence  should  he  awakened  by  hemorrhages  occurring  dur- 
ing i)regnancy.     The  use  of  the  uterine  sound  is,  of  course,  not 
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available.  The  olKstetrician  must  rvly  on  ilit*  history  of  the  caisC, 
the  auscultation,  aiul  a  very  accurate  palpation. 

Sarcoma  and  Cahpinoma  of  the  UTEurs, — These  are  pro- 
lui^cuously  called  ennrer,  Imt  there  is  a  fundamental  ditt'erenee 
in  their  auatomical  structure,  tlie  tir^t  being  eoniposc^d  of  round 
or  spindle-shaped  cells,  tlie  latter  of  polyhedral  epithelial  cells 
arranged  in  alveoli  separated  from  one  another  by  walls  of  con- 
neclive  tissue.  Sarcoma  rarely  attacks  tlie  cervix,  and  is,  there- 
fore, of  less  im[>ortanee  to  us  as  td>stetricians  tlian  carcinoma 
which  has  a  pretlilection  for  that  organ.  Both  undermine  the 
constitution,  and  sooner  or  later,  in  nnjst  cases  within  a  few 
years,  lead  to  death.  If.  furthermore,  we  take  into  considera- 
tion that  they  may  offer  an  unsurniountable  obstacle  to  delivery 
and  that  the  fretus  may  inlierit  the  tendency  to,  perha|j.s  even 
the  germ  of,  the  disease  from  tlie  mother,  there  is  only  one  thing 
to  do  when  we  find  cancer  of  the  uterus  in  a  pregnant  woman. 
In  this  case  it  is  not  suHir-ient  to  sacrifice  the  fret  us.  If  we  hnd 
the  uterus  in  such  a  comlition  Hiat  a  ratiicul  opciatirm  is  still 
possible*  especially  wlieo  combined  abdominal,  vagiiuil,  and  rec- 
tal examination  shows  that  there  is  no  swelling  of  the  broad 
ligaments  ami  the  wnnd>  is  freely  movable,  total  extir|mtitut 
should  l)e  done  at  once. 

The  form  of  cancer  with  which  the  obstetrician  most  fre- 
quently has  to  deal,  eitlier  during  pregnancy  or  during  labor,  is 
carcinoma  of  the  cervix.  According  to  the  period  of  pregnancy 
in  which  the  cases  ciune  under  observation,  we  nuiy  distinguish 
three  groups,  which  offer  different  indicatitms  for  treatment. 

The  first  group  com]>rises  the  cases  in  which  tlie  unoi>rnefI 
and  uneinptied  uterus  can  be  extirpated  from  the  vagina  in  the 
same  way  as  a  non-pregnant  uterus.'  This  can,  as  a  rule,  be 
done  without  s[tecial  dilhculty  until  the  eml  of  the  4th  nnmth, 
and  has  even  been  done  in  tin*  5th  and  (ith.  If  the  disease 
has  spread  too  far  to  allow  extirjiation,  a  palliative  operation, 
including  abortion,  should  be  performed/' 

Tlie  second  group  is  composed  c^f  most  of  the  cases  that  are 
in  the  5th,  tith.  and  7tfi  uhuUIl  The  uterus  is  too  large  to  pass 
through  the  vagina  while  it  contains  tlu^  ftetus.  Under  these 
circumstances  different  operations  are  avai!al)le: 

/'^inv/,^ Abortion  or  prenuiture  labor  may  be  imhiced,  and  as 
aoon  as  the  uterus  is  empty  it  is  removed  by  vaginal  section. 

*S^rond.— The  whole  uterus  may  be  removed  by  abdominal 
?tion,  but  this  involves  great  danger  of  infecting  tlie  |>eritoneal 
cavity  with  cancer  germs,  even  if  the  cervix  is  curetted  and 
cauterized  before  tlie  operation. 


'  Gnrrtgiiefl,   DiM^a^e^^  of  Women,  Hd  cd,»  pp.  5m  515  ;  Ovnecologv,  1905,  pp. 
2T7-28I 

Tiiirrigiioi*,  Dl-wjAMOiJ  ni  \V«»men,  p.  543  ;  Gy nwology,  p.  302. 
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Third. — It  is  better  to  perforin  supravaginal  amputation 
and  subsequently  extirpate  the  cervix  from  the  vagina. 

Fourth, — Both  the  fcctus  and  the  uterus  may  be  removed 
through  the  vagina. 

If  the  cancer  is  not  operable  and  the  foetus  is  near  the  period 
of  viability,  we  may  wait  a  short  time  so  as  to  give  it  a  chance  ; 
but  if  hysterectomy  can  be  performed,  it  ought  to  be  done  at 
once,  without  regard  to  the  child,  for  the  carcinomatous  degen- 
eration spreads  rapidly  during  pregnancy. 

The  third  group  encompasses  the  time  when  the  foetus  is 
viable.  If  the  iivius  is  viable  and  the  carcinoma  operable,  it  is 
best  to  perform  conservative  Cu^sarean  section,  close  the  uterus, 
tie  the  ovarian  vessels,  and  then  extirpate  the  empty  uterus  from 
the  vagina. 

If  the  fcvtus  is  viable  but  the  cancer  not  fit  for  a  radical  opera- 
tion, the  cervix  should  be  curetted  and  cauterized,  and  there- 
after the  woman  delivered  by  Cesarean  section. 

If  the  case  does  not  come  under  observation  before  labor  has 
begun  and  the  cancer  is  operable,  it  may  be  possible  to  deliver  a 
living  child  per  vias  naturalcs,  either  by  means  of  a  high  forceps 
operation  or  podalic  version  followed  immediately  by  extraction; 
but  in  order  to  gain  room  for  the  extraction  of  the  child  it  may  be 
necessary,  after  having  loosened  the  uterus  from  the  vagina  and 
the  bladder,  to  split  the  uterus  in  the  median  line  of  the  anterior 
and  the  posterior  walls  from  6  to  10  centimetres  (2.J  to  4  inches) 
above  the  internal  os.  This  has  been  called  vaginal  Ccesarean  sec- 
tion. After  the  removal  of  the  child  the  uterus  itself  is  extirpated 
through  the  vagina.    (See  Operations.) 

If  the  pelvis  is  so  narrow  as  to  make  vaginal  manipulations 
difficult,  the  total  abdominal  hysterectomy  is  indicated. 

The  immediate  result  of  hysterectomy  for  carcinoma  cervicis 
is  satisfactory  in  so  far  as  recovery  from  the  operation  is  con- 
cerned, but  it  is  quite  exceptional  that  the  patient  lives  more 
than  3  years  after  the  operation. 

The  same  method  has  been  used  in  the  6th  and  7th  months 
of  pregnancy,  the  anterior  wall  of  the  uterus  being  incised,  the 
child  extracted,  and  then  the  uterus  extirpated  from  the  vagina. 
The  vaginal  operation  has  the  advantage  of  avoiding  infec- 
tion during  the  operation  and  an  abdominal  cicatrix;  but  if  the 
fd^tus  is  alive,  its  chances  are  much  better  if  it  is  delivered  by 
abdominal  Ciesarean  section,  whatever  may  be  decided  as  to  the 
best  way  of  removing  the  u torus. 

Ovarian  Cyst. — Diagnosis. — Many  a  poor  girl  has  been  ex- 
posed to  the  suspicion  of  having  sacrificed  her  virtue  when  in 
reality  she  was  suffering  from  an  ovarian  cyst.  The  physician 
should,  Iherefore,  use  every  means  of  clearing  the  diagnosis.  As 
a  rule,  menstruation  stops  in  pregnancy  and  continues  in  the 
person  who  has  an  ovarian  cyst.    The  ovarian  tumor  grows  more 
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slowly  than  the  pregnant  uterus.  It  may  be  felt  as  a  separate 
mass  only  indirectly  connected  by  a  pedicle  \\dth  the  uterus, 
while  in  pregnancy  tumor  and  cervix  are  so  intimately  con- 
nected that  they  move  together.  Pregnancy  is  characterized  by 
numerous  signs,  especially  the  fetal  heart-sound  and  the  uterine 
souffle;  fetal  parts  may  be  felt;  fetal  movements  may  be  ob- 
served; ballottement  may  be  produced;  the  cervix  and  lower 
uterine  segment  are  softened;  the  vagina  has  a  purplish  color; 
often  a  drop  of  fluid  may  be  pressed  from  the  breasts, — all  of 
which  signs  are  lacking  in  connection  with  an  ovarian  cyst. 

But  a  pregnant  uterus  and  an  ovarian  cyst  may  be  found 
combined  and  make  the  diagnosis  very  difficult.  This  complica- 
tion of  pregnancy  is  not  very  rare,  and  may  influence  the  treat- 
ment considerably.  It  may  occur  when  both  ovaries  form  large 
tumors,  and  so  much  more  so  when  only  one  is  affected.  As  a  rule, 
there  is  no  menstruation.  The  ovarian  tumor  may  be  known 
to  have  existed  before  pregnancy  began.  Otherwise  only  a  most 
careful  abdominal  and  vaginal  examination,  combined  with  due 
reference  to  the  oft-named  symptoms,  can  clear  up  the  diagnosis. 
When  the  presence  of  one  foetus  is  made  out,  the  investigation 
must  next  be  directed  towards  the  second  mass,  with  a  view  to 
ascertain  whether  the  case  is  simply  one  of  twins  or  of  uteroges- 
tation  combined  with  an  ovarian  tumor. 

The  complication  with  an  ovarian  cyst  may  give  rise  to  intol- 
erable suffering,  on  account  of  the  distention  of  the  abdominal 
wall  and  compression  of  the  thoracic  organs.  The  growing  uterus 
may  cause  torsion  of  the  pedicle  of  the  ovarian  cyst,  an  extremely 
dangerous  condition. 

Treatment. — The  simultaneous  growth  of  the  pregnant  uterus 
and  an  ovarian  cyst  will,  in  most  cases,  be  a  source  of  so  much 
discomfort,  or  even  be  attended  by  such  dangers,  that  interfer- 
ence is  called  for  during  pregnancy.  Three  methods  are  then 
at  our  disposal:  1,  artificial  abortion  or  induction  of  premature 
labor;  2,  tapping  the  cyst;  3,  ovariotomy.  The  writer  does  not 
think  this  complication  is  sufficient  to  indicate  artificial  abortion, 
the  other  means  being  at  our  disposal.  If  possible,  we  should  wait 
until  the  child  is  viable,  preferably  even  until  the  36th  week  of 
pregnancy,  and  then  induce  labor.  Tapping  has  given  excellent 
results  as  a  palliative  measure,  to  be  followed  by  ovariotomy 
after  the  puerperium  is  over;  and  there  is  no  serious  objection 
to  it,  provided  it  is  performed  by  a  man  prepared  to  do  ovari- 
otomy if  untoward  sequences  should  develop.  Ovariotomy  has 
formed  many  times  during  pregnancy.  The  dangers  of 
Ition  are  very  slightly  increased;  but  often  it  is  followed 
,*    It  is,  therefore,  better  to  postpone  it  until  after 


"*  Double  Ovariotomy  during  Pregnane  v."  The  Clinical 
April,  1896. 
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the  puerperium,  and  during  pregnancy  be  satisfied  with  induc- 
tion of  premature  labor  or  tapping  the  cyst/  or  at  least  to  defer 
the  operation  until  the  child  is  fully  viable. 

Operations  during  Pregnancy.  —  In  general,  operations 
should  as  far  as  possible  be  avoided  during  pregnancy,  on  account 
of  the  danger  of  producing  abortion.  It  seems  that  interference 
with  the  rectum  is  particularly  liable  to  have  this  effect.  As 
to  the  genitals,  the  farther  the  seat  of  the  operation  is  removed 
from  the  uterus  the  less  is  the  danger  of  provoking  abortion. 
Sometimes,  however,  operations  may  be  imperatively  indicated 
by  the  pregnancy  itself,  as  in  cases  of  ectopic  gestation;  or  the 
advantages  to  be  obtained  by  an  early  operation  may  be  so  great 
that  it  should  be  performed,  even  if  we  have  to  sacrifice  the  foetus, 
— for  instance,  the  removal  of  an  ovarian  cyst  or  the  extirpation 
of  the  cancerous  uterus.  I  also  allow  minor  operations  on  the 
teeth,  such  as  filling  of  carious  cavities  and  even  avulsion,  if  the 
affected  tooth  causes  much  distress. 

§  5.  Displacements.  —  Anteflexion.  —  Anteflexion  of  the 
uterus  opposes  a  much  more  serious  obstacle  to  impregnation  than 
one  would  expect,  when  one  thinks  of  cases  of  pregnancy  occur- 
ring under  the  most  unfavorable  circumstances, — for  instance, 
stenosis  of  the  hymen  or  vagina,  leaving  only  a  hardly  visible 
aperture  for  the  entrance  of  the  spermatozoids,  or  even  total 
atresia,  and  communication  between  the  uterus  and  the  rectum, 
through  which  latter  organ  copulation  took  place.  Still,  there 
cannot  be  any  doubt  about  the  correctness  of  the  statement  that 
anteflexion  is  a  barrier  to  conception,  since  we  are  so  often  con- 
sulted by  women  with  this  deformity  who  are  in  perfect  health,  but 
sterile,  and  the  excellent  effect  of  operations  by  which  an  easier 
access  to  the  uterine  cavity  is  opened  for  the  spermatozoids. 

Again,  if  a  woman  suffering  from  anteflexion  conceives,  there 
is  danger  of  miscarriage  or  severe  vomiting  during  pregnancy, 
which  may  interfere  so  nmch  with  the  general  nutrition  that  it 
becomes  necessary  to  induce  abortion  artificially. 

On  the  other  hand,  pregnancy,  if  it  goes  on  to  term,  is  the 
radical  cure  for  anteflexion. 

There  is  not  nuich  to  be  done  for  anteflexion  during  pregnancy, 
except  to  rocoinniend  the  dorsal  posture  and  after  the  end  of  the 
thircl  month,  when  the  fundus  of  the  uterus  reaches  the  abdomi- 
nal wall,  the  use  of  an  abdominal  supporter.  Excessive  vomiting 
will  be  considered  later. 

Anteveusion  is  hardly  of  any  interest  to  the  obstetrician.  It 
offers  little  obstacle  to  conception  and  hardly  any  to  the  rising 
of  the  impregnated  womb,  except  when  this  has  been  artificially 


*As   for  tho  modus  <)fH>ran<H  see  Garrigucs,  Diseases  of  Women,  3d  ed.,  pp. 
197,  040 ;  Oynecolo^y,  1905,  p.  77. 
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fastened  to  the  vagina  in  operations  for  retroflexion,  in  which  ease 
it  may  give  rise  to  a  Oiust  formidable  eomplication  of  labor^  wliich 
will  be  considered  later.' 

Retrufi.f:xi(>n  of  thk  Uterus. — In  retroflexion  the  genital 
canal  seems  to  have  a  direct  ion  more  favoraltle  to  conception  than 
in  anteflexion.  Wliile  |>atients  afflicted  \vith  the  latter  ttuite 
commonly  are  sterile,  those  in  whom  the  uterus  is  hent  tlie  other 
way  often  have  hirp»  families.  As  a  rule,  the  nteriis  rises  gradu- 
ally out  of  tiie  pelvic  cavity,  and  llie  retroHexion  clianges  into 

FtG.  259. 
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V,  c4!T\'lx  iit<!rl :  y,  vagina  ;  l\  ureilira ;  SP,  eytti|ihysis  pubis. 

the  physiological  anteflexion;  hut  sometimes  the  retroflexed 
uterus  becomes  ifjtjmdfMi,  antl  then  we  liave  to  deal  with  u  very 
dangerous  condition  (Fig.  250), 

The  first  symptom  tlu\t  l>nngs  the  patient  to  seek  the  advice 
of  the  dr»ctor  is,  as  a  ruh%  retention  of  urine.  ConstipaticHi  is 
also  present  ami  some  pelvic  pain.  On  vaginal  examination  the 
retroflexed  enlarged  uterus  is  felt  pressing  on  the  rectum.  In 
neglected  cases  the  whole  mucous  membrane  of  the  liladder  has 
l>een  tlirown  off  in  one  piece  by  a  ihphtheritic  process  in  the 
submucous  connective  tissue.  The  pregnancy  may  terminate 
in  spontaneous  aliortion  :  or  the  blaflder  nuiy  rujitnre  and  tlie 
patient  the  from  peritonitis,  uraemia,  gangrene  of  the  bladder,  or 


» Afit€displiirement«  tkte  dwcribefl  m  Oarrigii^,  Diseases  of  Women,  3d  ed., 
pp.  13*^-16,5:  Gynei:oIogy,  1905,  pp.  234-241. 


306  ABNORMAL  PREGNANCY. 

cause  abortion,  is  avoided.  It  is  used  without  interruption, 
allhoufxh  reposition  may  take  several  days. 

If  all  attempts  at  reposition  are  fruitless,  the  uterus  should  be 
punctured  from  the  vagina  and  the  liquor  amnii  aspirated,  which, 
AS  a  rule,  gives  immediate  relief  from  pressure,  but  is  soon 
followed   by  abortion. 

UKTUi>vKUSioN  OF  THE  I'TEUus  is  comparatively  rare,  and  if 
a  retroverteil  uterus  becomes  impregnated  it  gradually  changes 
into  retrotlexion  or  retroflexion  combined  with  retroversion.* 

Puoi.ArsK  AND  Procidentia  of  the  Uterus.^ — No  case  of 
pregnancy  in  a  completely  prolapsed  uterus  at  term  is  known, 
h\\{  the  ci^nilition  has  been  observed  and  described  at  an  earlier 
sta^je,  i>n  the  other  hand,  pregnancy  in  a  partially  prolapsed 
uterus  which  still  renuiins  in  the  vagina  and  the  pelvis  is  not  very 
rare.  Sonu^times  the  prolapse  is  more  apparent  than  real,  a 
eonsiilerable  hy{>ertrophy  of  the  cervix,  especially  the  supra- 
va^ii^al  pi>rtion/  nuiking  the  cervix  appear  outside  of  the  vulva, 
while  the  luuly  of  the  uterus  is  in  or  above  the  pelvis. 

W  hei\  the  uterus  grows,  as  a  rule,  it  is  drawn  up  until  it  is  so 
lHi>;e  that  it  cannot  re-enter  the  pelvic  brim,  so  that  women  wdth 
ihiH  nlUiclion  are  comparatively  free  from  it  during  their  preg- 
nane).  and  pregnancy  and  labor  pass  off  without  disturbance. 

In  the  earlier  months  of  pregnancy  the  uterus  may  by  some 
as'civlenl  be  svuldenly  propelled  outside  the  body.  Then  it  be- 
ev»me.H  uHlenuUous.  blood  is  extravasated  around  or  in  the  ovum, 
anil  the  wonuin  aborts. 

TiatttHVfit.  The  prolapsed  uterus  should  be  brought  back  to  its 
place,  and  \\\  si>  iloing  we  should  take  particular  care  to  bring  the 
lundvis  fi»r\\  ard.  as  otherwise  it  is  very  apt  to  go  backward  and  con- 
hlihile  a  retrotlexion.  This  reposition  is,  as  a  rule,  easy  enough, 
h\\\  not  so  the  retention.  The  vagina  being  enormously  dilated 
und  M»l'tened.  ai\d  all  tissues  that  normally  hold  the  uterus  in  place 
bi^inj;  relaxed,  the  uterus  sinks  down  again.  Common  pessaries 
linirn\»  support.  Sometimes  a  large  thick  rubber  ring  (Mayer's 
l»c:..;u\  ^  mnv  be  able  to  retain  the  uterus  in  place,  or  a  cup  and 
nii'ni  peNNfU'v  attached  to  an  abdominal  supporter  may  be  able  to 
d\»  .0.  1 1  t»ol.  the  patient  nmst  be  kept  in  a  recumbent  position 
uniil  ihe  uterus  becomes  so  large  that  it  can  no  longer  fall  down. 

W  Inn  the  cervix  is  so  much  hypertrophied  that  it  may  be 
rN|«i'i  U'd  to  oppose  a  serious  obstacle  to  the  passage  of  the  foetus, 
II  iii.n  br  fimputateil  during  pregnancy.* 

Omm.mv  Ob  ruK  Cervix. — During  pregnancy,  labor,  and  even 
iiliii   vUhseiv.  the  cervix  may  become  a^dematous  and  form  a 


'  luUuiu.iiuui  :tU»nt  tlio  retrodisplacements  is  found  in  Garrigues,  Diseases  of 
Wn.ii  u    M  vA    re    **■'*    ^^^  •  gynecology.  19a5,  pp.  251-254. 
Mv.t.».*..  »'i  VNoiiuMi.  p.  47S;  Gynecology,  p.  255. 

\Uix\    p   U*»  .  liMUH-ology,  p.  227. 
•  l«^s4.^>-  ol  ^\  ^»»»**".  PP-  **^»  ^^^f  4^*^  f  Gynecology,  pp.  221-227. 
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large  soft  swelling.  It  is  rather  towards  the  end  of  pregnancy  than 
in  the  first  months  that  this  condition  has  been  observed.  The 
patients  complain  that  something  is  coming  out  of  their  genitals 
during  straining  or  in  walking,  which  again  disappears  during  rest. 
Besides  they  may  be  constipated  or  find  difficulty  in  urinating. 

At  the  vulva,  partially  protruding  from  it,  is  found  a  tumor  of 
red  or  bluish  color,  soft,  reducible  on  pressure,  which  proves  to  be 
the  swollen  cervix.  The  finger  may  be  introduced  through  the 
cervical  canal,  which  is  found  much  elongated  and  measuring 
from  3  to  4  inches. 

The  cause  of  this  oedema  is  not  always  clear,  but  sometimes 
pressure  exercised  by  a  tumor  in  the  pelvis  on  the  lower  uterine 
segment  accounts  for  it.  The  disappearance  of  the  swelling  dur- 
ing the  recumbent  position  distinguishes  it  from  hypertrophy, 
and  the  normal  situation  of  the  fundus  from  prolapse. 

The  condition  is  of  importance  since  it  is  apt  to  lead  to  pre- 
mature labor. 

Treatment, — The  swelling  should  be  reduced  by  pressure  in  the 
recumbent  position,  and  then  a  couple  of  tampons  should  be 
placed  in  the  vagina  and  kept  in  place  with  a  T  bandage.  The 
patient  should  be  kept  in  a  recumbent  position,  and  if  she  is 
constipated  her  bowels  should  be  moved. 

Partial  (Edema. — Sometimes  the  a»dema  affects  only  a  part 
of  the  cervix,  especially  the  anterior  lip.  Thus  a  tumor  may  be 
formed  that  interferes  with  the  birth  of  the  child. 

Hernia  Uteri,  or  Hysterocele. — In  exceedingly  rare  cases 
the  uterus  is  found  forming  the  contents  of  a  hernia,  femoral, 
inguinal,  or  umbilical. 

The  fcetus  may  be  carried  to  term  in  this  abnormal  situation; 
but  if  the  case  comes  under  observation  during  pregnancy  before 
the  fcetus  is  viable,  the  uterus  should  be  cut  down  upon  and 
removed  by  abdominal  hysterectomy.* 

At  the  end  of  pregnancy,  the  uterus  should  be  incised  and  the 
child  taken  out  as  in  Ca^sarean  section  performed  when  the  uterus 
is  in  the  abdominal  cavity.  As  to  the  uterus,  it  may  either  be  left 
till  after  involution  has  diminished  its  volume  and  blood  supply 
or  replaced  into  the  abdominal  cavity  or  extirpated  at  the  level 
of  the  cervix, — Porro^s  operation,  which  will  be  described  later. 

The  pregnant  uterus  may  be  found  in  a  ventral  hernia,  which 
may  have  existed  before  impregnation  took  place  or  which  may 
have  been  formed  during  pregnancy  by  the  distention  of  the 
growing  uterus.  These  cases  are  not  rare  in  women  upon  whom 
laparotomy  haa  been  performed.^  Either  the  edges  of  the 
wound  were  wA  vmomt*^ht  ffht  together,  or  suppuration  set 
in,  or  the  e  ^e  became  wider  and  thinner 


J^  Oyneoology,  p.  281. 
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by  subsequent  intra-abdominal  pressure.  In  these  eases  the  recti 
muscles  separate  in  the  median  line,  and  form'  concave  edges 
when  the  woman  lies  on  her  back  and  tries  to  raise  her  chest. 
In  the  gap  we  feel  under  the  thinned  skin  the  abdominal  con- 
tents— intestines,  uterus,  ovaries  and  tubes — with  unusual  dis- 
tinctness. 

For  these  patients  there  is  nothing  to  be  done  except  to  let 
them  wear  a  well-fitting  abdominal  supporter.  After  their 
puerpery  the  gap  in  the  abdominal  wall  may  be  closed  by  a  sec- 
ondary operation,  in  which  case  union  of  the  aponeurosis  by  the 
cobbler's  stitch  is  particularly  recommendable.* 

Ectopic  Gestation. — As  we  have  seen  above,  the  fertilized 
ovum  is  destined  to  be  embedded  in  the  mucous  membrane 
of  the  uterine  cavity,  but,  unfortunately,  by  one  of  the  sad- 
dest errors  of  nature,  it  may  also  develop  in  the  ovary  or  the 
tube.  This  condition  used  to  be  known  as  extra-uterine  preg- 
nancy; but  since  the  development  may  take  place  in  that  part 
of  the  tube  that  traverses  the  uterine  wall,  the  modern  name 
ectopic  gestation  is  preferable.  It  is  by  no  me^ns  a  rare  condi- 
tion, as  appears  by  a  research  of  medical  journals  during  the 
last  thirty  years  and  the  material  that  comes  under  observa- 
tion in  hospitals,  lying-in  institutions,  and  the  private  practice 
of  gynaecologists. 

Ectopic  gestation  may  be  divided,  according  to  the  place  in 
which  the  fcrtus  develops,  into  ovarian,  tubal,  tubo-ovariany  tnbo- 
uterine,  or  interstitial,  xiterotubal,  and  secondary  abdominal  preg- 
nancy, of  which  the  tubal  is  the  most  common. 

Ovarian  pregnancy  is  a  rare  form,  in  which  fertilization  takes 
place  in  the  ovum  while  it  is  yet  retained  in  the  interior  of  the 
Graafian  follicle.  But  how  do  the  spermatozoids  get  there,  and 
why  does  the  ovum  stay  there?  We  can  imagine  two  roads  the 
spermatozoids  may  take, — either  through  the  corresponding  tube, 
and  that  is  doubtless  the  common  way,  or,  if  that  is  impervious, 
through  the  tube  of  the  opposite  side,  by  so-called  external 
migration  of  the  semen.  The  ovary  is  often  the  seat  of  chronic 
inflammation,  which  has  resulted  in  adhesive  masses  surrounding 
the  ovary  like  a  rind.  The  ripe  follicle  may  nevertheless  open  on 
its  surface,  admitting  the  spermatozoids,  but  the  adhesions  may 
offer  an  obstacle  to  the  escape  of  the  ovum.  The  opening  in  the 
follicle  may  remain  open  after  the  ovum  has  been  fecundated, 
and  then  the  fetal  sac  may  develop  without  hinderance  in  the 
abdominal  cavity;  or  it  may  close,  when  the  whole  fetal  sac  will 
be  (levelo])e(l  within  the  narrow  space  of  the  ovary  itself,  whose 
distensibility  is  limited,  and  which  will  at  an  early  date  rupture 
under  the  pressure  from  within. 


^Garrigues,  ibid.,  p.  649 ;  "Secondary  Operations,'*  Trans.  Amer.  Gyn.  See., 
1897,  vol.  xxii.;  Annals  of  Gynecology  and  Puediatrics,  Boston,  1897. 
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The  anatomical  proof  that  an  ectopic  gestation  has  its  seat  in 
the  ovary  consists  in  the  presence  of  botTi  tubes,  the  absence  of 
one  ovary,  the  ovarian  ligament  ending  in  the  fetal  sac;  anil 
sometimes  even  follicles  and  ova  have  been  found  in  the  fetal 
sac,  elements  which  are  purely  ovarian  in  character. 

The  tuba-ovarian  variety  is  still  rarer  than  the  purely  ovarian, 
being  possible  only  when  the  tube  was  adherent  to  the  ovary 
before  impregnation  and  a  follicle  bursts  in  such  a  place  that  the 
spermatozoids  can  reach  its  interior.  In  this  variety  the  fetal 
sac  is  formed  partially  of  the  ovary  and  partially  of  the  fimbriated 
end  of  the  tube. 

Fio.  263. 
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pregnancy;  or,  on  the  other  hand,  it  may  enter  the  free  part  of 
the  tube,  forming  the  variety  known  as  uierotubal  ftregnancy^ 
which  praotieally  is  the  same  as  the  purely  tubal  pregnancy, 
except  in  so  far  that  the  uterine  wall  is  iiiiplicateti. 

Far  more  common  than  any  of  the  varieties  so  far  described  is 
the  true  tubal  pregnancy  (Fig,  266),  where  the  ovum  is  embeddeil 
on  the  mucous  mendirane  of  the  tube  itself^the  isthmus,  am- 
pulla, or  liinl>ria\— and  most  commonly,  ap;ain,  not,  as  one  might 
be  inclined  to  expect,  a  priori,  in  the  narrow  isthmus,  but  in  the 
comparatively  wide  ampulla.    As  to  the  fimbriated  end,  either  the 

Fig.  264. 


i> 


Interstitial  pnsgnancy*    (Raye.) 

whole  may  form  a  flat  cup  on  which  the  ovum  is  implanted  like 
an  acorn  in  its  involucre,  or  tlie  ovum  may  have  been  end>edded 
on  the  long  fimbria  ovarica  that  extends  from  the  ovary  to  the 
tube. 

Etiology. — For  tubal  pregnancy  to  occur,  it  must  lie  possible 
for  the  spermatozoids  to  pass,  and,  on  the  other  hand,  there  nuist 
be  an  obstruction  which  retains  the  fertilized  ovum  on  its  way  to 
the  uterine  cavity.  In  this  respect  we  remember  that  the  sper- 
matozoid  in  its  full  length  is  five  times  smaller  than  the  {liameter 
of  an  ovum,  and  cnnsctjucntly  it  may  i>ass  through  a  many  times 
smaller  opening.  Furthermore,  the  spermatozoid  possesses  a 
very  lively  movement  of  its  own,  which  pushes  it  in  the  direction 
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Of  tne  inner  genitals,  whereas  the  dvium  is  itiert  and  must  depend 
for  its  transportatiou  tni  tlie  uioveinent  of  the  cilia  of  the  cells 
lining  the  tubes.  A  mere  retardation  in  this  niovenierit  may, 
therefore,  perhaps  suffice  to  cause  the  ovum  to  l)ecome  eml»edded 
on  the  mucous  niend>rane  of  the  tube,  and,  of  course,  still  niore 
so  a  loss  of  ciha  or  of  jiart  of  the  epithelium.  Now,  jiaihological 
anatomy  teaches  that  in  eases  of  ectopic  gestation  we  sometimes 
find  the  tube  taking  an  unusually  winding  course,  and  that  quite 
frequently  there  is  a  catarrh  of  the  tat>e,  or  even  a  pyosalpinx; 
and  sidl  more  frequently  the  tube  is  covered  with  peritonitic 

Fig.  205. 


/ 


nterm  uiik-omU  wUh  fjrc*i7Macicy  lu  the  ruitlmetitiu-y  liurn.     (Rugi;.) 

adhesions,  which  distort  its  course  or  form  kinks  and  constrict- 
ing bands,  all  of  which  wouKl  tend  to  iilace  obstacles  in  the  way 
of  the  normal  migration  of  tlie  ovuiti  from  the  ovary  to  the 
uterus.  It  has  also  been  noticed  that  multiple  fetation  is  found 
with  comparative  frequency  in  ectopic  gestation,  w^hich  makes 
one  think  that  perhaps  two  or  three  ova  try  to  pass  the  tube  at 
the  same  time  and  beconu^  impacted  in  its  narrt>w  canal  and 
among  its  deep  folds.  Often  the  cori)us  luteum  of  pregnancy  is 
found  in  the  ovary  of  the  other  side,  vvhicli  woidd  necessitate  ex- 
ternal migration  of  the  ovum,  and  perhaps  this  increases  so  much 
in  j^ize  <l\iring  that  process  that  it  cannot  pass  the  lumen  of  the 
tuhe  witli  normal  ease. 


k § 


SIS 


ABNORMAL  PREGNANCY. 


Ectopic  gestation  is  much  more  common  among  women  wh( 
hav*e  hurne  cliildren  than  among  primipara\  the  cause  of  vvhicl 
is  undoubtedly  to  be  found  in  the  healthy  condition  of  the  genitalj 
canal  of  these  latter,  wliile  in  the  former  cliihibirth  itself  anc 
other  nosogenic  influences  may  have  hecoine  the  source  of  tubal] 
catarrh,  pyosalpinx.  and  |jerinietric  inflaniniation.     We  find  par- 
tic  uhirly  ectopic  gestation  in  cases  of  secondary  sterility, — thati 
is  to  say,  a  woman  gives  birth  to  a  child,  then  she  does  not  con* 
ceive,  or  at  least  no  pregnancy  develops  for  several  years,  anc 
when  she  Hnally  conceives  again,  the  ovum  is  arrested  before 

FiQ.  260. 
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Tubal  pregniuicy.  niptnr<?ii  ftt  tho  i^nrl  nf  thf?  ihird  month  nf  povtfiricvn.  (Wtiod'a  MiiM.'uni,  B*^1te^ 
vue  nospitAl,  No.  1219.)  a,  uterus  t;etn  frum  liehind,  coutiilukig  seveml  myomnji;  6*  right  ovury; 
Ct  ruptured  tube ;  d,  left  ovary ;  e^  fictuA. 

reaching  the  uterine  cavity.     Tubal  pregnane}^  is  much   more 
common  on  the  left  side  than  on  the  right,  which  probably  is  due 
to  pressure  from  the  rectum  and  the  absence  of  a  valve  in  the  left 
ovarian  vein,  and  its  tlidHnirhure  in  the  renal  vein  at  a  right  angle 
Dcreltrpmeftt. — The  mucous  membrane  of  the  tube  swells  and 
forms  a  decidua,  the  epithelial  cells  are  lost,  while  a  proliferation 
of  connective- tissue  cells  takes  place  and  the  large  decidual  cells 
are  formed.     The  muscular  coat  of  the  tu^)e  undergoes  also  a 
development,  Init  it  cannot  keep   pace  with   the  growth  of  the 
fetal  sac»  the  muscular  bundles  become  separated  from  one  an- 
other, and  the  whole  wall  becomes  so  thin  that,  unable  to  with- 
stand  the  expansion  any  longer,  it  rujjtures.     Most  frequently  ^m 
the  rupture  supervenes  in   the  8d  or  4th  month   of  gestation, IB 
rarely  in  the  first  or  second,  and  still  more  infrequently  after  the 
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fourth.  If  this  rupture  takes  \i\iu-A^  iln\vii\\ar<i,  the  bh^ofl  may 
enter  between  the  two  layern;  of  the  bruad  Ugament  and  lift  the 
peritoneum  from  the  abdoniiiial  wall,  liut  ii riding  can^^iderahle 
resistance  in  this  closed  eavily,  it  ceases  to  How,  coagulates,  and 

[forms  a  hwmatoma.    The  fcrtus  may  continue  to  develop  in  this 

[locality;  constituting  a  huge  ijtfraH(jnfnen((ms  tumor  (Fig,  267). 

'If,  on  the  other  hand,  the  ni|}ture  takes  place  upward  and  the 
tear  goes  through  the  placenta,  tlie  lilood  may  inundate  the 
peritoneal  cavity  and  the  patient  may  bleed  to  death  in  a  very 

[short  time  by  iniraperiioneal  hemorrhage.     But  the  rupture  may 

Fio.  267. 
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take  place  before  the  placenta  is  developed  or  it  may  not  implicate 

[this  organ.    The  quantity  of  ])lood  lost  may  be  small ;  it  may  flow 

ifilowdy   and  even   with   intervals^    There  may  be  old  atlhesions 

[in  the  neigliborhood  of  the  rift.     Undt^r  these  favoralile  circuin- 

f  stances    the   blood    may    become    encysteil,   the   intestines,   the 

omentum,  the  uterus,  and  the  wall  of  the  pelvis  l>ecoming  aggUi- 

tinated  and  forming  a  roof  over  the  extravasated  blood ♦  a  condition 

which  is  called  lurmatorele.^      Finally,  the  blood  may  coagulate 

and  by  peristaltic  mtwcmcnt  lie  smeared  all  over  the  intestines 

and  the  walls  of  the  peritoneal  cavity,  where  it  is  gradually  ab- 

Borbed  by  the  lymphatics. 

Wherever  tfie  ovum  is  embedded,  t^^  oarticipates  in 

the  development.     Although  empty,  i*  5«ize  hy  the 

"^ual    muscular   hyperplasia   and   lij  *•    decidua 

Inrms.    Later,  but,  as  a  rule,  within  hs,  this 

ritates  the  uterus  as  a  foreign  bod'  »eiled, 

and  the  decidua  is  thrown  off  in  shrec 


^Sec  GurrigtMSs,  Di^eaaes  of  Women,  3d  eti,  p 
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the  uterine  cavity,  which  process  is  accompanied  by  more  or  less 
uterine  hemorrhage. 

The  tubal  decidua  vera  is  less  perfect  than  that  normally 
formed  in  the  uterus.  A  reflexa  forms  also,  but  does  not  cover 
the  whole  ovum.  A  placenta  is  developed,  the  maternal  blood 
being  furnished  by  the  enlarged  tubal  blood-vessels. 

As  there  is  no  distinct  decidua  forming  a  barrier  between  the 
ovum  and  the  muscular  and  connective  tissue  elements  of  the 
tubal  wall,  and  a  rapid  growth  takes  place  in  the  tropho blast, 
this  corrodes  the  tube,  changing  the  tissue  to  fibrin,  and  reaches 
tlie  peritoneal  coat,  which  is  liable  to  rupture  in  consequence  of 
the  expansion  of  the  ovum.  For  the  same  reason  the  maternal 
blood-vessels  are  opened  more  rapidly  than  in  uterine  pregnancy 
and  give  rise  to  sudden  hemorrhage,  which  may  loosen  the  ovum 
and  cause  its  expulsion. 

Besides  by  rupture  the  tube  can  rid  itself  of  the  foetus  by 
pushing  it  to  one  of  its  ends.  By  peristaltic  movements  the 
ovum  may  be  thrust  into  the  cavity  of  the  uterus,  whence  it 
may  immediately  be  expelled  through  the  os,  or  it  may  be  re- 
tained for  months  in  the  uterine  cavity  until  it  is  expelled  by 
abortion,  or  it  may  even  be  carried  and  continue  growing  till  a 
time  when  the  child  may  be  born  alive  by  a  normal  labor.*  But 
all  this  is  likely  to  happen  only  in  cases  of  tubo-uterine  pregnancy 
or  at  least  in  cases  of  tubal  pregnancy  where  the  ovum  is  em- 
bedded in  the  inner  part  of  the  tube.  If  it  is  implanted  near  the 
fimbriated  end,  it  is  more  liable  to  be  pushed  through  the  abdomi- 
nal opening  of  the  tube  and  fall  into  the  abdominal  cavity,  a 
process  which  aptly  has  been  dubbed  tubal  abortion.  It  occurs, 
as  a  rule,  wdthin  the  first  three  months  of  pregnancy.  It  may 
take  place  suddenly,  and  complete  tubal  abortion  is  then  apt  to  be 
accompanied  by  severe,  even  fatal,  cataclysmic,  intraperitoneal 
hemorrhage;  or  the  ovum  may  gradually  be  loosened  and  pressed 
into  the  abdominal  cavity — so-called  protracted  tubal  abortion. 
Then  the  condition  is  much  like  that  described  above  as  being 
found  in  certain  cases  of  rupture  of  slow  formation.  The  hemor- 
rhage is  moderate,  the  blood  finds  time  to  coagulate,  protective 
adhesions  encyst  it,  and  the  result  is  a  luematocele.  Tubal  abor- 
tion is  commonly  accompanied  by  uterine  hemorrhage. 

In  cases  of  ruj)ture  the  whole  fetal  sac  may  burst  and  the 
naked  fcrtus  fall  into  the  abdominal  cavity.  If  it  is  small,  it  may 
be  entirely  absorbed,  as  shown  experimentally  by  placing  young 
fa^tuses  of  rabbits  into  the  peritoneal  cavity,  and  proved  by  the 
frequent  absence  of  a  f(vtus  while  parts  of  the  placenta  are  found. 
The  f(rtus  becomes  invaded  by  colorless  blood-corpuscles  and 
disaj)j)ears  without  leaving  a  trace.    Larger  fcetuses  may  be  pre- 


*  Garriejii'VK,  "Extm-iiterine  Pregnancy  changed  into  Intra-uterine, "  Medical 
News,  December  12,  1885. 
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served  for  many  years,  so' that  the  organs  and  even  the  micro- 
scopical structure  remain  unchanged.  Or  by  incrustation  with 
lime  salts  the  foetus  may  be  changed  into  a  stony  mass — a  litho- 
pcedion.  This  incrustation  may  take  place  in  the  skin  and  other 
soft  tissues  of  the  foetus  itself  or  in  the  surrounding  fetal  sac  or 
in  both  together.  When  the  membranes  of  the  ovum  become 
incrusted,  a  kind  of  egg-shell  is  developed,  which  condition  is 
called  lithopelyphos.  A  lithopa^dion  has  been  carried  for  half  a 
century  in  the  abdomen.  Sometimes  the  soft  parts  of  the  foetus 
undergo  lipoid  degeneratioriy — that  is,  they  are  changed  into  a 
fatty  mass  like  the  adipocere  that  often  is  found  in  bodies  that 
have  long  been  buried. 

More  commonly,  however,  the  foetus  and  ovum  undergo 
suppuration  or  putrefaction  and  disintegration;  fistulous  tracts 
form  through  the  abdominal  wall,  into  the  intestine,  the  vagina, 
or  the  bladder,  by  which  ways  the  bones  of  the  skeleton  may  be 
expelled;  and  finally  recovery  may  take  place  if  in  the  mean- 
time the  patient  does  not  succumb  to  peritonitis  or  sepsis. 

At  the  time  of  rupture  the  foetus  may  also  remain  in  the 
intact  amnion  and  the  ovum  retain  its  connection  with  its  origi- 
nal point  of  embedding  in  the  ovary  or  the  tube.  Then  it  may 
continue  to  grow  until  the  normal  term, — secondary  abdominal 
pregnancy. 

This  form  of  abdominal  pregnancy  is  called  secondary  in 
contradistinction  to  primary  abdominal  pregnancy,  in  which  the 
ovum  is  exclusively  developed  in  the  abdominal  cavity.  The 
existence  of  this  variety  is  denied  by  many,  but  it  has  been 
observed  by  others  both  in  women  and  animals. 

In  abdominal  pregnancy  the  embedding  of  the  ovum  and 
consequent  formation  of  the  placenta  may  take  place  anywhere 
on  the  pelvic  floor  and  the  abdominal  organs.  Peritonitis  de- 
velops and  under  the  irritation  caused  by  the  fetal  movements 
gives  rise  to  intolerable  pain,  to  which  often  come  digestive  dis- 
turbances, frequent  vomiting  and  constipation,  alternating  with 
diarrhoea. 

In  abdominal  pregnancy,  as  well  as  in  the  rare  cases  in  which 
the  ovum  remains  in  the  tube  till  term,  false  labor  pains  set  in, 
like  those  that  characterize  the  beginning  of  normal  labor,  and 
are  probably  due  to  uterine  contraction,  since  the  fetal  sac  has  so 
few  muscular  fibres.  They  may  last  for  hours  or  days,  and  are,  as 
a  rule,  soon  followed  by  the  death  of  the  f(rtus,  which  chiefly  is 
due  to  hemorrhage  at  the  placental  site;  but  exceptionally  fetal 
movements  continue  long  after  the  pains  have  ceased.  The 
foetus  jnay  undergo  any  of  the  changes  just  mentioned, — sup- 
puration, putrefaction,  mummification,  or  petrification. 

As  to  the  blood  poured  into  the  abdominal  cavity  or  into  the 
connective  tissue  of  the  pelvis  and  the  abdominal  wall,  it  may  be 
absorbed,  or  it  may  form  an  abscess,  or  in  rare  cases  the  cyst  in 
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which  it  is  contained  may  secondarily  rupture  into  the  peritoneal 
cavity. 

In  exceptional  cases  the  foetus  may  remain  in  the  tube, 
neither  rupture  nor  tubal  abortion  occurring.  It  may  be  carried 
till  the  end  of  normal  pregnancy;  the  liquor  amnii  is  then  evacu- 
ated through  the  uterus,  and  the  fetal  sac  and  fa^tus  undergo  one 
of  the  above-described  changes.  The  germs  causing  suppuration 
or  putrefaction  may  find  their  way  in  through  the  uterus  or  be 
derived  from  a  pyosalpinx  or  by  invasion  from  the  intestinal 
tract.  Much  more  commonly,  however,  the  fcetus  dies  at  an 
earlier  period  and  may  remain  in  the  tube;  the  liquor  amnii  is 
absorbed;  the  f(rtus,  membranes,  and  extravasated  blood  form 
together  an  oblong  mass  called  a  fleshy  mole.  Occasionally  it  has 
been  found  changed  also  into  a  hydatid  mole,  which  will  be 
described  later.  ()r  the  f(rtus  may,  even  after  its  death,  act  as  a 
source  of  irritation,  cause  hemorrhage  in  i4:s  surroundings,  and 
finally  lead  to  ruj)ture  of  the  tube. 

While  the  fci'tus  remains  living  in  the  tube,  it  is  exposed  to 
abnormal  pressure  in  its  close  quarters,  which  may  explain  why 
malformations  are  comparatively  common  in  ectopic  gestation. 

Tubal  pregnancy  may  be  bilateral  or  there  may  be  found  two 
foetuses  in  the  same  tube.  Tubal  pregnancy  may  be  repeated  in 
the  same  individual.  It  may  be  followed  also  by  uterine  preg- 
nancy, which  often  takes  a  normal  course,  but  sometimes  causes 
a  dystocia  calling  for  some  obstetric  operation. 

Symptoms.  —  Ectopic  gestation  may  take  its  course  to  full 
term  without  any  symptoms  calling  the  patient^s  attention  to 
her  dangerous  condition,  until  finally  labor  pains  set  in  and  no 
child  appears.  But  much  more  commonly  some  kind  of  unusual 
accident  brings  her  to  seek  medical  advice,  especially  attacks  of 
severe  pain  in  the  lower  part  of  the  abdomen,  a  pain  that  may  be 
so  violent  that  if  standing  up  she  sinks  right  down  on  the  spot, 
unable  to  take  a  single  step.  Such  attacks  may  be  repeated  with 
intervals  of  several  days  and  finally  hours.  At  other  times  it 
is  loss  of  blood  from  the  vagina  that  brings  her  to  the  physician. 
Often  the  ])atient  complains  of  dysuria,  dyschezia,  or  dyspepsia; 
or  a  watery  fluid  is  discharged.  If  this  can  be  examined,  the 
characteristic  microscopic  appearance  of  liquor  amnii  will  at  once 
settle  the  diagnosis  of  pregnancy.  Otherwise  it  may  have  been 
hydrorrh(i\a.  If  shreds  of  the  deeidua  or  the  whole  of  this  mem- 
brane have  been  thrown  off,  the  presence  of  deeidua  cells  likewise 
makes  the  diagnosis  of  pregnancy  very  likely.  Sometimes  we  find 
the  symi)toms  of  local  peritonitis, — fever  and  swelling. 

If  called  to  see  the  patient  when  rupture  or  tubal  abortion 
has  taken  place,  we  may  find  her  in  collapse,  with  a  sensation  of 
a  warm  fluid  entering  her  abdominal  cavity;  faintness,  nausea, 
vomiting;  a  fre([uont  small  or  imperceptible  pulse;  a  subnor- 
mal temperature;  dyspncra;  pallor;  and  cold  clammy  extremities. 
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Often  blood  is  flt^wing  from  the  vagina.  The  al>ilomen  is  dis- 
tended and  very  sensitive.  Consciousness  is  preserved,  and  the 
patient  feels  that  her  life  is  ehliing  away. 

Diagnosis.— Ill  trying  to  diagn<istieate  the  case,  we  should 
first  find  out  if  the  patient  is  pregnant,  by  passing  in  review  all 
signs  of  this  state.  If  a  regularly  menstruating  woman  ski|)s  one 
or  more  periods,  the  probability  is  thai  she  is  j)regnHnt.  If  she 
has  borne  a  ehihi  before  and  then  been  sterile  for  years,  tiie 
suspicion  of  ectopic  gestation  should  be  awakened. 


Fro.  2r>s. 


% ^ 


vi"*,^'!  »iMTou;ini<Ml  by  fin  »iin;]<mi«'r»thiri  of  smull  nmnd 
trmdJ  eiHhmiL'lilum  vtuU,  vvltli  jrrejtjrularly  InifrsfHTSifl 


We  may  feel  the  uterus  soft  and  enlarged,  but  not  so  much  as 
we  would  expect  from  the  time  elapsed  since  tlie  last  menstruation. 
Attacks  of  pain  and  irregular  discharge  of  blood  make  it  more 
likely  tlint  we  have  to  deal  with  ectopic  gestation.  The  discharge 
of  li([Uor  amnii  or  of  decidua,  if  at  the  same  time  we  can  ascertain 
that  the  uterus  is  empty,  inake^  it  sure.    Sometimes  we  can  prove 


DecJdua  In  IntmrHterlnepregnitney  (aboriinn)*  ( AlicL)  a,  sertioti  of  glund  with  llAttened  «pl- 
theliiim;  b,  liitcTKbuuiulur  ti^ue  compoKetl  itf  dt'cinuii  i?Hlg,  iimuiijt  which  are  Interspersed  ht*re 
and  tlivre  gmull  rauud  cells;  <?,  s4H.'tioii  of  vr>ssel,  *>n  Uh*  wnllof  wliirh  are  seen  endnlhdittj  calls. 

fetal  sac  and  thereby  perhaps  cause  a  rupture  or  a  tubal  abor- 
tion, which  ill  .several  cases  has  proved  fatal. 

For  the  same  reason  it  is  contraindicated  to  use  the  curette 
for  obtaining  .Koine  of  the  uterine  deeidiia.  In  the  menstrual 
decitlua  the  cells  are  also  enlarged  anil  there  may  even  l>e  found 
isolated  cells  in  every  respect  like  decidua  cells,  but  most  of  the 
cells  are  by  far  not  so  large  as  in  pregnancy. 

In  making  the  differential  diagnosis  of  a  tumor  felt  in  the 
pelvis,  we  should   think  of  chronic  or  acute  mlpingo-oopkorilis, 
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but,  as  a  rule,  the  history  will  differ  sufficiently  to  avoid  a  mistake. 
The  pregnant  tube  may  prolapse  into  Douglas's  pouch  and  the 
condition  has  often  been  taken  for  retroflexion  of  the  gravid  lUeruSj 
and  attempts  at  replacement  have  caused  fatal  rupture.  The  error 
can  be  avoided  by  careful  bimanual  examination.  Tubal  preg- 
nancy accompanied  by  loss  of  blood  through  the  vagina  is  often 
taken  for  incomplete  uterine  abortion,  which  error  also  can  be 
avoided  in  the  same  way.  After  the  middle  of  the  fifth  month  we 
may  be  able  to  hear  the  fetal  heart-sound  outside  of  the  uterus. 
We  may  be  able  to  hear  a  souffle  in  two  distinct  places, — over  the 
side  of  the  uterus  and  over  the  fetal  sac.  We  may  be  able  to  feel 
fetal  parts.  In  more  advanced  cases  the  foetus  is  felt  much  nearer 
the  tips  of  the  examining  fingers  than  when  the  uterine  wall  lies 
between  it  and  the  abdominal  wall. 

Membranes  spontaneously  expelled  from  the  uterus  may 
be  of  three  different  kinds, — menstrual  decidua  shed  in  mem- 
branous dysmenorrhcea,  the  decidua  of  intra-uterine  pregnancy 
expelled  in  abortion,  or  the  decidua  of  extra-uterine  pregnancy. 
These  can  be  diagnosticated  by  means  of  the  microscope.  (Figs. 
268,  269,  270.) 


I.   (Fiir.  268). 
Menstnukl  Dccidna 
(Membranous  Dysmen- 
orrhcea) . 

II.  (Fig.  209). 

Intra-uterine  Pregnancy 

i  Abortion) . 

III.  (Fig.  270). 
Ectopic  Gestation. 

Glands 

Widely  separated; 
have  columnar  ep- 
ithelium. 

Enlarged ;    have    ten- 
dency to  triangular 
shape ;    have    flattened 
epithelium— cuboidal  or 
still  lower. 

Absent,  because 
only  the  superficial 
layer,  excl  usi  vel  y 
com|)08ed  of  cells, 
is  thrown  off. 

Surface    Epi- 
thelium. 

Columnar. 

Becomes  lower  and  fi- 
nally disappears. 

Flat  as  endothe- 
lium. 

Interglandular 
Tifisue. 

The  cells  may  be 
normal,  small  and 
oval,  or  are  changed 
into  giant  cells  or 
decidua  cells. 

The  cells  are  consider- 
ably enlarged,  especially 
in  regard  to  protoplasm. 
They    are    polyhedral. 
The  connnective  tissue 
disappears.     There  are 
few  interspersed  round 
cells.    The  diagnosis  is, 
however,  doubtful,  un- 
less chorionic  villi  are 
found. 

The  cells  are  some- 
what enlarged,  but 
much  less  than  in 
intra-uterine  preg- 
nancy. They  are 
oval. 

If  a  woman  who  has  skipped  one  or  mor 
seized  with  sudden  severe  abdominal  pain,  be 
and  collapses,  the  diagnosis  of  ectopic  gestatic 
lion  or  rupture  is  warranted  and  the  obstetri* 
sorting  to  the  most  dangerous  measures  to  8i« 
rallies,  and  the  cramp-like  pain  is  repeatedi  ai 


mo 
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fortiis  behind  and  to  the  sitle  of  tiie  uleruSi  it  is  probably  a  case 
of  tul»al  abortion.  If  pure  blood  can  be  withdrawn  from  tlie 
tumor  with  a  hypodermic  syringe,  it  is  either  lui'inatoceU^  or 
ha^matonia,  Tlie  fonner  i^  usunlly  larger  and  fills  Douglases 
pouch,  while  the  latter  h  situated  at  the  side  of  the  uterus,  close 
up  to  it,  and  pret^ses  it  over  to  the  opposite  side.  The  vaginal 
vault  of  the  affected  side  is  depressed. 

If,  on  the  other  hand,  the  collapse  continueB,  the  pulse  is  weak 
or  caiiJiot  he  felt^and  the  tem|)erature  becomes  siibnonual.  it  is  a 
case  of  rupture,  with  intrajieritoneal  liemorrhage.  There  is  no 
tumor,  but  the  wliole  abdomen  is  swollen  and  sensitive.  The 
percussion  tone  is  dull  in  the  dependent  parts  and  tympanitic  in 
front  where  the  intestines  float-  Tlie  uterus  is  pressed  downward, 
and  the  j>osterior  vaginal  vault  flattened.  Scarlet  blood  may  be 
drawn  out  from  the  abdominal  cavity  with  a  hypodermic  syringCj 


Fig,  270, 
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Oterini  dw^dtia  expelled  tn  a  case  of  tiibal  prejmftnrv  of  two  aiid  it  Imlt  monthit.    St.  utroma, 
which  ill  L'utlliig  hii»  Lat u  !K.-vtftmtccI  at  a  frxjui  the  uuderl)  iiig  ti«isue. 


Secondary  abdominal  pregnancy  is  rarely  diagnosticated  before 
false  labor  pains  occur.  The  uterus  is,  however,  much  smaller 
than  it  would  l>e  iii  intra-uterine  pregnancy.  It  is  mostly  dis- 
placed by  the  fcetus.  It  is  empty.  The  fetal  movements  are 
painful,  and  the  feta!  parts  are  felt  much  nearer  than  when  the 
foetus  is  enclosed  in  the  uterus. 

In  differentiating  tlie  case,  we  ,should  also  bear  in  mind  the 
possibility  of  a  rombined  inlra-ulerine  and  exira-uierhie  pregn^incy, 
of  which  quite  a  nu miter  has  been  reported.  The  diagnosis  of 
combined  intra-  and  extra-uterine  pregnancy  is  rarely  made  be- 
fore uterine  abortion  or  tubal  rupture  takes  place.  It  is  based 
on  auscultation  and  a  careful  bimanual  examination. 

Sometimes  the  diagnosis  is  so  obscure  that  even  men  with 
considerable  experience  may  err,     Thus»  the  writer  and  another 


DISEASES  OF  THE   GENITAL  ORGANS.  3«1 

gynaecologist  made  the  diagnosis  of  ectopic  gestation  in  a  case 
which,  when  I  operated  on  it,  proved  to  be  a  double  dermoid 
ovarian  cyst  complicated  with  pregnancy.  The  bony  parts  of  the 
dermoids  had  been  taken  for  fetal  bones,  while  the  upper  part  of 
the  uterus  was  covered  by  the  tumors  and  appeared  small.* 

In  some  cases  the  round  ligament  may  be  felt,  and  its  relations 
to  the  sac  may  make  it  clear  that  the  tumor  is  situated  in  the  tube. 
As  long  as  the  foetus  is  living  the  tubal  tumor  is  soft,  but  after 
its  death  it  becomes  hard  and  is  then  less  easy  to  diagnosticate. 

Prognosis. — The  prognosis  for  the  foetus  is  bad,  wherefore  it  de- 
serves so  much  the  less  to  be  taken  into  consideration.  The  danger 
for  the  mother  is  so  great  that  everything  should  be  done  in  her 
favor,  and  the  life  of  the  foetus  should  have  no  weight  unless  it  can 
be  saved  without  increasing  the  danger  incurred  by  the  mother. 
The  .prognosis  for  both  mother  and  foetus  has,  however,  improved 
enormously  through  the  development  of  abdominal  surgery. 

Treatment. — Opinions  of  competent  men  differ  so  much  in  re- 
gard to  the  best  treatment  of  ectopic  gestation  that  in  a  work  of 
the  scope  of  the  present  it  is  not  possible  to  enter  into  a  detailed 
argument  with  reference  to  the  reasons  alleged  for  one  or  the 
other  mode  of  treatment.  I  must  limit  myself  to  stating  how, 
in  my  opinion,  the  different  classes  of  cases  should  be  treated. 
In  a  general  way  it  may  be  said,  that  most  of  these  cases  are  so 
serious  that  they  should  not  be  made  the  occasion  of  a  display 
of  surgical  dexterity,  but  that  the  simplest  means  by  which  the 
patient^s  life  may  be  saved  should  have  the  preference. 

The  method  of  killing  the  foetus  by  injecting  into  it  morphine 
or  other  poisons  must  be  looked  upon  as  entirely  obsolete.  In  the 
judgment  of  most  obstetricians  this  statement  also  applies  to  the 
use  of  electricity  for  the  same  purpose,  and  I  seize  this  opportunity 
to  revoke  nearly  all  that  I  in  former  years  said  on  the  subject.* 
Nevertheless,  the  fact  that  all  other  methods  frequently  have  led 
to  the  patient^s  death,  whereas  electricity  very  rarely  has  proved 
fatal,  and  the  fact  that  very  young  foetuses  may  be  totally  ab- 
sorbed, make  me  hesitate  in  following  other  authors  in  their 
absolute  condenmation  of  a  method  that  has  given  excellent 
results  in  the  hands  of  some  of  the  best  American  obstetricians 
and  gynaecologists.  But  with  our  present  knowledge  of  the  pos- 
sible dangers  lurking  in  the  retention  of  a  dead  fcrtus  in  the  tube 
and  with  our  greatly  improved  teehniciue  in  cutting  operations, 
I  think  the  method  should  be  limited  to  the  first  two  months  of 
pregnancy.  It  seems  to  be  immaterial  whether  the  constant  cur- 
rent with  slow  interruptions  or  the  faradic  current  be  used,  but  as 
strong  a  current  as  the  patient  can  bear  without  an  ana\sthetic 


'Garrigues,  "A  Case  of  Double  Ovariotomy  during  Pregnancy, "  Tlie  Clinical 
Recorder,  vol.  i.,  No.  2,  April,  1896,  p.  49. 

'Garrigues,  "Electricity  in  Extra-uterine  Pregnancy,"  Trans.  Anier.  Gyniecol. 
Soc,  1882,  vol.  vii.  pp.  184-218. 
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should  be  applied,  the  sitting  should  not  be  shorter  than  ten 
minutes,  and  it  ought  to  be  repeated  daily  until  all  signs  of  preg- 
nancy have  disappeared. 

The  first  effects  of  electricity  are  to  cause  the  tumor  to  be- 
come much  smaller  and  harder  by  absorption  of  liquor  amnii, 
and  the  breasts  to  become  flaccid. 

With  this  slight  and  very  limited  exception,  and  with  the 
exception  of  certain  cases  of  hiematocele,  the  treatment  of  ectopic 
gestation  must  be  surgical.^ 

The  operations  that  may  be  called  for  are  vaginal  incision; 
laparotomy,  with  or  without  extirpation  of  the  fetal  sac;  vaginal 
hysterectomy;  abdominal  hysterectomy;  incision  above  Pou- 
part's  ligament;  perforation  of  the  fetal  sac  through  the  uterus; 
and  cleaning  and  suturing  of  the  tube. 

Vaginal  incision  is  indicated  in  cases  of  haematocele,  when 
the  tumor  impinges  on  the  vagina;  thrombus;  suppuration  or 
sepsis,  when  easily  reached  from  the  vagina. 

Laparotomy  is  indicated,  (a)  with  removal  of  sac,  in  uncom- 
plicated cases  until  the  end  of  the  5th  month,  and  in  hsemato- 
salpinx;  {b)  without  removal  of  sac,  in  haematocele  with  repeated 
bleeding;  in  free  intraperitoneal  hemorrhage;  and  with  suppu- 
rating sac  or  sepsis,  if  the  tumor  is  more  abdominal. 

Vaginal  hysterectomy  is  indicated  until  the  end  of  the  4th 
month  if  the  other  set  of  appendages  is  diseased  or  the  uterus 
is  the  seat  of  a  myoma  or  cancer. 

Abdominal  hysterectomy  is  indicated  under  the  same  circum- 
stances after  the  end  of  the  4th  month;  it  may  also  become 
a  necessity  in  order  to  control  hemorrhage. 

A  very  wide  scope  must  be  left  to  the  judgment  of  the  surgeon 
in  the  choice  of  the  treatment  best  ada})ted  to  the  particular  case, 
in  which  respect  the  condition  of  the  patient  claims  close  atten- 
tion. But  as  a  guide  some  general  rules  may  be  laid  down  as  the 
outcome  of  the  united  experience  of  the  profession.  First  of  all 
it  must  be  impressed  on  the  mind  of  the  general  practitioner  that 
the  treatment  of  ectopic  gestation  is  nearly  always  surgical,  that 
in  most  cases  prompt  interference  is  called  for,  and  that  great 
technical  difficulties  may  be  encountered  in  the  operation.  He 
should,  therefore,  as  soon  as  he  has  made  the  diagnosis,  or  even 
if  there  is  only  a  suspicion  of  ectopic  gestation,  secure  the  help 
of  an  operating  gynaecologist  or  a  surgeon  familiar  with  abdomi- 
nal work,  or  place  the  patient  under  the  care  of  some  institution 
in  which  that  kind  of  work  is  done. 

The  cases  may  he  divided  into  two  large  classes,  those  belong- 
ing to  the  first  5  months  of  pregnancy  and  those  that  come  under 
observation  later,  when  there  are  or  might  be  distinct  signs  of  the 


^The  labor  of  tlic  author  has  l:>een  facilitated  by  the  lucid  and  unbiased  report 
submitted  by  Pa\il  Segond  to  the  Periodical  Congress  of  Gyntecology,  Obstetrics, 
and  Pcediatncs,  Paris,  1898. 
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life  of  the  foetus.  Each  of  these  classes  is  again  subdivided  into 
uncomplicated  cases  and  cases  complicated  by  the  death  of  the 
fa'tus,  hemorrhage,  suppuration,  or  sepsis. 

I.  Before  the  End  of  the  Fifth  Month.  —  In  uncomplicated 
cases  the  appendage  affected  should  be  removed;  and  the  other 
set,  as  well  as  the  uterus,  if  they  are  in  a  healthy  condition, 
should  be  left  alone.  The  operation  is  performed  exactly  like 
an  ordinary  ovariotomy  or  oophorectomy,*  but  the  operator  must 
be  prepared  for  unusual  hemorrhage,  and  great  care  should  be 
used  in  handling  the  sac,  as  its  rupture  sometimes  has  proved 
fatal. 

If,  on  the  other  hand,  the  second  set  of  appendages  is  diseased 
or  the  uterus  is  the  seat  of  myomatous  or  cancerous  degeneration, 
the  total  removal  of  the  uterus  with  both  appendages  is  said  to 
be  indicated.  Still,  in  the  author's  opinion,  cancer  is  the  only 
disease  serious  enough  to  warrant  such  an  addition  to  the 
operative  interference.  The  treatment  of  other  ailments  should 
rather  be  deferred  till  after  recovery  from  the  ectopic  gestation. 
As  to  the  route  to  be  chosen,  opinions  differ,  some  preferring 
vaginal  and  others  abdominal  section.  In  a  general  way  it  may  be 
said  that  until  the  end  of  the  4th  month,  when  the  pregnant 
uterus  would  reach  about  3  finger-breadths  over  the  sym- 
physis pubis,  most  modern  gyna?cologists  prefer  the  vaginal 
method,*^  but  after  that  time  abdominal  hysterectomy^  is  the 
only  possible  way  to  do  the  operation,  and  even  before  that  time, 
in  an  operation  in  which  hemorrhage  plays  so  great  a  part, 
in  the  writer's  opinion  laparotomy  is  preferable. 

As  we  have  said,  if  only  one  side  is  affected,  as  a  rule,  the 
adnexa  of  this  side  should  be  removed  and  nothing  else;  but 
there  may  be  such  extensive  adhesions  or  the  haemostasis 
may  offer  such  difficulties  that  it  becomes  necessary  to  remove 
the  uterus  and  both  sets  of  appendages.  In  general,  supravaginal 
amputation  deserves  the  preference  to  total  extirpation  of  the 
uterus,*  except  in  cancer  cases.  If  possible,  one  ovary  or  part  of 
one  should  be  left,  in  order  to  avoid  the  often  unfortunate  effects 
of  the  premature  menopause.* 

If  the  fetal  sac  in  ectopic  gestation  is  intraligamentous  or 
subperitoneal,  so  that  no  pedicle  can  be  formed,  the  best  method 
is  first  to  tie  the  ovarian  vessels  in  the  infundibulopelvic  ligament^ 
then   the   anastomosis  of   the   ovarian,   uterine,   anH    '  ^v 

arteries,^  make  a  superficial  incision  through  the  pi*" 
in  a  place  where  there  are  no  vessels,  enucleate  &« 


'  Garrigues,  Diseases  of  Women,  3d  ed.,  pp.  566,  641 ;  Gyneo 
'Diseases  of  Women,  p.  510  ;  Gynecology,  p.  277. 

*  Diseases  of  Women,  p.  518  ;  Gynecology,  p.  282. 

*  Diseases  of  Women,  p.  525  ;  Gynecology,  p.  281. 

*  Diseases  of  Women,  p.  569  ;  Gynecology,  p.  326. 

*  Diseaaes  of  Women,  p.  61 ;  Gyneoology,  p.  276. 
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peritoneal  pouch,  and  treat  the  cavity  left  as  in  other  cases  of 
enucleation.*  Generally,  the  abdominal  wound  may  be  closed 
and  no  drainage  is  needed. 

In  cases  of  inieraiUial  pregnancy  Dr.  Howard  Kelly,  of  Balti- 
more, has  proposed  to  dilate  the  cervix,  introduce  a  uterine  sound 
through  it,  and  perforate  the  fetal  sac.  If  laparotomy  has  been 
performed,  the  other  hand  introduced  through  the  wound  steadies 
the  sac  from  without.  If  the  sac  in  interstitial  pregnancy  has 
ruptured  and  the  condition  of  the  patient  is  fairly  good,  efforts 
may  be  made  to  clear  out  the  sac  and  suture  it.  Active  hemor- 
rhage is  controlled  by  ligating  the  ovarian  and  uterine  arteries  of 
the  affected  side,  or  in  a  more  serious  case  by  first  throwing 
a  rubber  tube  around  the  uterus  below  the  sac. 

The  complications  that  may  influence  the  treatment  in  these 
early  cases  are  hemorrhage,  suppuration,  and  sepsis. 

The  importance  of  the  hemorrhage  depends  entirely  upon 
the  place  in  which  it  arises  and  the  amount  of  blood  lost.  A 
simple  hccynatosalpinx  may  be  enucleated  and  removed  with  the 
same  facility  as  a  common  tube  containing  a  fetal  sac.  Nay, 
even  the  tube  has  been  saved.  Both  in  vaginal  and  abdominal 
operations  the  tube  containing  the  blood  has  been  incised,  cleaned, 
and  sewed  up  again. 

But  this  seems  to  be  carrying  conservative  surgery  too  far, 
since  the  patient  might  again  be  placed  in  the  same  predicament. 
She  may  be  glad  to  come  out  of  her  present  dangerous  condition 
at  the  cost  of  a  tube  which  might  endanger  her  life  afterwards. 

A  hcematoma  may  be  treated  by  simple  vaginal  incision  and 
removal  of  what  comes  off  easily. 

In  hcernaiocele  it  is  best  to  give  nature  plenty  of  time  to  form 
the  roof  over  the  blood  that  separates  it  from  the  peritoneal 
cavity.  The  patient  should  be  kept  very  quiet  in  bed;  an  ice- 
bag  should  be  applied  over  the  symphysis,  unless  her  vitality  is 
low;  and  pain  should  be  relieved  by  opiates. 

If  the  tumor  does  not  become  absorbed  within  a  month  or 
grows  in  size,  it  is  best  to  introduce  a  posterior  vaginal  blade,  pull 
the  cervix  down  with  a  bullet-forceps,  make  a  straight  incision  in 
the  median  line  and  dilate  the  wound  bluntly;  or  to  make  a  trans- 
verse incision  behind  the  cervix,  adding  a  perpendicular  one 
down  from  the  middle  of  the  first  to  the  bottom  of  Douglas's 
pouch,  and  empty  the  sac  very  gently  with  the  finger,  a  blunt 
curette,  or  a  common  teaspoon.^ 

One  should  be  satisfied  when  the  fcetus  and  some  clots  have 
been  removed.  Too  energetic  cleaning  might  start  new  hemor- 
rhage. If  there  is  no  bleeding,  a  thick  soft-rubber  tube  wound 
with  iodoform  gauze  is  inserted,  but  if  there  is  some  oozing  it  is 

^Garrigues.  Diseases  of  Women,  3d  ed.,  p.  526 ;  Cfyneeology,  1905,  p.  277. 
*  Diseases  of  Women,  pp.  510,  690 ;  Gynecology,  p.  277. 
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safer  to  tampon  for  24  hours  or  more  and  introduce  the  tube 
later,  and  then  pack  the  vagina  loosely.  In  the  beginning  the 
dressing  is  changed  daily  and  some  mild  antiseptic  solution  used 
for  irrigation. 

If  the  extravasation  cannot  be  reached  from  the  vagina,  lapa- 
rotomy should  be  performed.  This  may  be  done  in  two  ways,  the 
subperitoneal  or  the  transperitoneal  method.  In  the  subperito- 
neal method  an  incision  is  made  above  and  parallel  to  Poupart's 
ligament,  the  peritoneum  lifted  up,  and  an  incision  made  into 
the  sac  without  entering  the  peritoneal  cavity.  If  this  \^  opened 
accidentally,  the  opening  should  be  enlarged  and  tamponed  with 
iodoform  gauze  for  24  hours,  until  adhesions  have  formed.  Then 
the  gauze  is  removed  and  the  tumor  incised.  The  cavity  once 
emptied,  a  counter  opening  should  be  made  in  the  vaginal  vault 
and  through-drainage  established. 

Transperitoneal  laparotomy  is  performed  in  the  median  line. 
If  possible,  the  sac  should  be  stitched  to  the  parietal  peritoneum 
and  drained.  But  if  there  is  no  separate  sac,  or  if  it  is  so  brittle 
that  the  sutures  tear  out,  all  we  can  do  is  to  wash  out  the  cavity 
with  sterilized  water  or  Thiersch's  solution  and  drain  with  iodo- 
form gauze  through  the  abdominal  wall. 

When  once  the  vaginal  incision  is  made,  the  whole  pelvis  can 
be  palpated,  and  if  the  operator  so  wishes  he  may  remove  the 
appendages  on  the  affected  side,  leaving  the  uterus  and  the  other 
set  of  appendages  ;  or  he  may  remove  all. 

Laparotomy  is  more  dangerous,  but  in  cases  of  repeated 
bleeding  into  the  sac,  that  is  the  operation  to  be  preferred,  since 
it  offers  much  greater  facilities  for  dealing  with  the  source  of  the 
hemorrhage. 

The  worst  of  abdominal  hemorrhages  is  the  non-encysted,  cata- 
clysmic, intraperitoneal  hemorrhage^  which  may  lead  to  almost  in- 
stant death.  In  a  case  that  was  operated  on  10  minutes  after  a 
rupture  of  the  Fallopian  tube  a  quart  of  blood  had  already  accu- 
mulated in  the  peritoneal  cavity.  In  that  class  of  cases  the  only 
available  remedy  is  immediate  laparotomy.  By  turning  out  clots 
and  liquid  blood  the  operator  makes  his  way  as  rapidly  as  possible 
to  the  internal  genitals,  where  in  most  cases  he  will  find  a  ruptured 
tube,  which  he  clamps  at  both  ends.  After  that  he  cleans  the  peri- 
toneal cavity  and  wipes  it  dry.  Next  he  replaces  the  compression- 
forceps  by  ligatures  and  removes  the  tube,  with  or  without  the 
ovary.  Finally,he  closes  the  a'  '  nost  expeditious  way, 

which  is  to  insert  silkworm-;  '   the  whole  thick- 

ness of  the  abdominal  wall, ill  um.   After  that 

every  effort  should  be  maH*  the  patient,^ 

and  to  increase  the  bulk  o'  her  body  by 

subcutaneous  or  intraven  solution. 


.<4«  .VBNORMAL  PREGNANCY 

■ !  •  iio  ooau'tic:>  oi'  ihe  fetal  sac  supjmrate  or  become  septic^  the 

uiii.'L    Kvi'itios  :^.uter.  the  temperature  rises,  the  pulse  becomes 

i\-4aviii.  '.lie  >kia  dry.  and  the  patient  complains  of  pain  in  the 

■oiii>  .iiui   :.io  leii:^.     Ihe  sac  should  be  opened  by  vaginal  in- 

>.  iMv>ii.   i  -A  oaa  Lv  reaohetl  this  way.    Otherwise  laparotomy  with 

•iuusii['i;iii/.a;iou  or  ov>uater-opening  in  the  vagina  is  indicated.* 

1 1  l.'t'  'u  yi::h  Month. — If  the  patient  comes  under  ob- 
sv'i\;i.uui  :ii  :i  liitie  when  the  fcvtus  is  viable,  laparotomy  should 
!v  :>ci»oi?ri^\i  at  vm^v.  with  the  hope  of  saving  both  mother  and 
^  iiiid.  \>  a  : v:!o.  the  fetal  sac.  after  being  surrounded  by  absor- 
iviii  I'iids,  IS  si  til  ply  v^jHMied.  the  child  extracted,  the  edges  of  the 
-hw  xihched  to  the  parietal  peritoneum,  the  placenta  left  undis- 
luiiVvi  uiiiil  it  is  Kh^si\  which  takes  from  two  to  four  weeks,  and 
liw  siio  :»lled  Uvs<*ly  with  iodoform  gauze,  which  is  renewed  daily, 
wuvi  M  lUo  s;i!no  time  the  sac  is  irrigated  with  sterilized  water  or 
>*«iuv*  JiuUi  a!itis<*ptie. 

l\»  ilus  i^eneral  rule  there  are  three  exceptions.  First,  if  we 
!\a\e  lo  vleal  \uth  a  tubal  or  ovarian  pregnancy  and  the  sac  seems 
'.o  'v  !eau»\able.  it  slunild  be  taken  away.  Second,  if  there  is  a 
MAiiUil  Iws^Miinj:  of  the  placenta,  causing  uncontrollable  hemor- 
•iUi^o.  lUo  plaoenta  must  be  totally  removed  and  ha?mostasis 
xK^ij;i\i  iv*  Iv  obtained  by  ligation  or  circumvention  of  vessels, 
liw  lU'Miioeauiery,  or  Mikulicz's  tampon.-  Third,  if  it  is  a  sec- 
oii.ia:  V  :iKlouuuai  pregiumcy,  when  the  original  sac  has  ruptured 
4:ui  :io  !\viusUes  friv  in  the  abdominal  cavity,  there  is  no  sac 
lo  Nwivh  lo  the  abdominal  wall.  After  extraction  of  the  child, 
■.;u'  'i:'|vr  part  of  the  wound  should  be  closed  and  the  placenta 
,^'\v•;^^i  \uih  strips  of  iodoform  gauze,  the  ends  of  which  are  led 
.»..:  .  rvnii^h  the  lower  angle  of  the  wound.  The  irritation  pro- 
.M.%N\i  -n  iHo  S5*vi20  causes  adhesions  to  form,  so  that  the  placenta 
^s».i.x>  lo  lie  in  a  sac  walled  off  from  the  peritoneal  cavity  but 
^s^.\\*  ^*i»  t!>o  anterior  abdominal  wall.  This  packing  ought  to  be 
V^.  u  kIkxiuvUnI  as  long  as  the  general  condition  of  the  patient 
>K.^  ».4  it-^  11  Ihe  mununitication  of  the  placenta  may  be  furthered 
^,\  ^v^\v^;*-».^  It  xuth  dry  benzoate  of  sodium. 

V    ..^c  '^a'tas  is  not  yet  viable,  our  conduct  must  depend  on 

^cy,'.  .^xi.i'NVvx      If  the  patient  is  in  a  precarious  condition  or 

^!^- -xV    v  \^.*u-'iovL  it  is  necessary  in  her  interest  to  sacrifice  the 

Vy,,.'v\N^  ^v-torm  laparotomy  at  once.     If,  on  the  other  hand, 

\.v  -Lx-Ox  \vv"t   HUvl   can    be    under  constant    observation,  it  is 


T  thi^  »\^^<^^^''  '^  ^^^  ''^^'  "^^^^  unfavorable  condition.     In  the 

I  *    .^tite  l^wM^^rt*  ^^  Womon.  3d  ed.,  pp.  660, 703;  Gynecology,  pp.  349,  367. 
i  VS^^  ^^  Wv  IStl.  526  ;  Gynecology,  pp.  66,  670. 
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mean  time  she  should  be  kept  quiet,  pain  should  be  relieved 
with  opium,  and  the  operation  postponed  unless  internal  hem- 
orrhage necessitates  immediate  laparotomy.  Before  labor  sets 
in  the  fcetus  should  be  removed,  the  sac  being  stitched  to  the 
abdominal  wall  and  the  placenta  left  in. 

If  at  this  period  of  gestation  the  sac  ruptures  and  hemorrhage 
occurs,  be  it  cataclysmic  or  slow,  laparotomy  should  be  performed 
at  once,  the  bleeding  point  secured,  and  the  sac  stitched  to  the 
abdominal  wall.  But  if  the  bleeding  comes  from  the  placenta, 
it  may  be  necessary  to  remove  this. 

Cases  of  suppurative  peritonitis  are  treated  in  the  same  way. 

Partial  Removal  of  Sac. — Instead  of  removing  the  whole  sac 
or  leaving  it  altogether,  as  much  of  it  as  can  be  got  loose  without 
causing  hemorrhage  or  prolonging  the  operation  unduly  may  be 
cut  off,  and  the  remainder  stitched  to  the  abdominal  wall,  or 
folded  together  over  the  placenta  and  closed  with  sutures  after 
a  counter-opening  has  been  made  in  the  vagina. 

Dead  Foetus, — If  the  foetus  is  dead,  the  conduct  differs  according 
to  the  time  elapsed  since  its  death.  If  it  died  recently,  it  is  best 
to  wait  in  order  to  give  the  placenta  as  much  time  as  possible  to  un- 
dergo involution.  The  operation  ought,  however,  to  be  performed 
before  menstruation  returns,  at  which  time  the  danger  of  hemor- 
rhage is  increased.  The  longest  time  allowed  should  be  6  weeks. 
The  operation  consists  in  laparotomy  and  marsupialization. 

If  the  fcetus  has  long  been  dead,  the  same  operation  should 
be  performed  at  once. 

Old  Cysts, — Old  cysts  containing  a  foetus  should,  if  possible, 
be  extirpated.    If  not,  we  must  be  satisfied  with  marsupialization. 

In  these  old  sacs  the  remains  of  the  foetus  are  sometimes  so 
adherent  that  they  cannot  be  removed  without  injury  to  viscera. 
Then  they  should  be  left  and  the  sac  drained  and  irrigated  until 
the  fetal  parts  become  loosened. 

Suppurating  Sacs  with  Fistulous  Tracts. — If  a  suppurating  cyst 
has  opened  through  the  abdominal  wall  or  the  vagina,  the  opening 
may  be  enlarged  with  the  knife  and  blunt  dilatation.  If  the  ab- 
scess communicates  with  the  rectum,  it  is  best  to  make  a  counter- 
opening  through  the  abdominal  wall  or  the  vagina.  If  it  opens 
into  the  bladder,  a  small  foetus  may  be  removed  through  the  dilated 
urethra;  for  the  removal  of  a  larger,  an  incision  is  made  from  the 
vagina, — artificial  vesicovaginal  fistula,  —  or  suprapubic  cystot- 
omy, and  perhaps  even  laparotomy,  may  become  necessary. 

Repeated  Pregnancy, — An  ectopic  gestation  may  be  followed  by 

another  ectopic  gestation  or  by  normal  pregnancy.    This  fact  has 

%beiripg  OP  the  treatment  in  several  ways.    It  teaches  us  not  to 

■'"*"'        **  ■  »es8ary  mutilations  which  would  render  future  iin- 

>8sible.     On  the  other  hand,  it  is  an  incontivo  to 

f^s,  even  when  they  are  in  a  dormant  condition,  as 

O  suppurate  when  a  new  pregnancy  supervenes. 
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CHAPTER   VII. 

SYSTEMIC    DISTURBANCES    DUE   TO    PREGNANCY. 

§  I.  Hyperemesis,  Severe  or  Uncontrollable  Vomiting. — As 
we  know,  some  degree  of  vomiting  is  so  common  in  pregnant 
women  that  it  is  even  counted  among  the  signs  of  pregnancy. 
This  physiological  vomiting  is  not  severe,  stops  usually  about 
the  middle  of  gestation,  and  does  not  affect  the  general  health. 
The  patient  retains  her  appetite  and  does  not  lose  in  weight. 
The  pathological  vomiting  is  a  very  different  matter.  It  often 
does  not  begin  before  the  second  half  of  pregnancy;  it  may  take 
such  proportions  that  the  woman  cannot  retain  a  particle  of  food; 
and  since  the  substance  that  should  sustain  her  body  is  ejected, 
nutrition  suffers,  she  grows  thin  and  loses  her  strength.  The 
pulse  becomes  weak  and  oedema  may  appear,  especially  around 
the  ankles.  Her  mental  force  diminishes  and  she  becomes  de- 
spondent. The  amount  of  urine  secreted  in  twenty-four  hours 
is  reduced.     Finally,  she  may  die  of  inanition. 

The  pernicious  type  is  either  acute  or  chronic.  Acute  cases, 
which  always  are  toxa^nic,  run  their  course  in  10  to  14  days, 
beginning  with  increasing  vomiting,  considerable  prostration, 
little  fever,  and  often  nearly  normal  pulse.  After  a  time  the 
vomit  becomes  brownish,  like  coffee-grounds.  Torpor  and  coma 
develop,  followed  shortly  by  death.  At  the  onset  the  urine  is 
normal;  toward  the  end  it  is  dark  and  contains  albumin,  blood, 
and  casts.    There  may  be  hyperpyrexia  and  jaundice. 

In  the  chronic  form,  which  may  be  toxic  or  neurotic,  the 
vomiting  continues  for  weeks  or  months,  with  consequent 
inanition  and  emaciation.  The  black  vomit  appears  only  in 
the  terminal  stage. 

Etiology.— The  pathological  vomiting  of  pregnancy  may  be 
reflex^  neurotic,  or  toxic.  The  reflex  form  may  be  due  to  a  dis- 
placement of  the  uterus — either  anteflexion  or  retroflexion — or 
overdisteiition,  such  as  we  find  in  hydramnion,  twin  pregnancy, 
or  with  a  hy(hiti(l  mole.  It  may  arise  from  endometritis,  an 
ovarian  tumor,  or  inflammation  of  the  tubes  and  ovaries. 

Xcurotic  vomiting  results  from  iiucreased  nervous  irritability 
and  clocreased  solf-control.     Often  it  has  an  hysterical  basis. 

The  toxfrmic  viirioty  is  combined  with  serious  hepatic  lesions 
and  characteristic  changes  in  the  metabolism.  Sometimes  it  is 
associated  with  polyneuritis.  The  autopsy  reveals  changes  in 
the  liver  similar  to  tliose  found  in  acute  yellow  atrophy  of  that 
organ,  namely  (le<>:eneration  and  necrosis  of  the  central  portions 
of  the  acini  and  later  fatty  degeneration  and  necrosis  of  the 
epithelium  of  the  tubules  of  the  kidneys.  The  urine  shows  an 
increased  amount  of  uric  acid  and  especially  of  ammonia,  while 
the  amount  of  urea  is  decreased.    It  contains  indoxyl,  skatoxyl, 
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aromatic  sulphates,  phenol,  and  nucleo-albumin,  and  also  ace- 
tone, diacetic  acid,  peptone,  urobilin,  etc.,  indicating  absorption 
of  toxic  materials  derived  from  decomposition  of  carbohydrates 
in  the  stomach  and  proteids  in  the  intestine.  The  toxin  may, 
perhaps,  be  of  fetal  origin  (supposed  syncytio-toxin). 

The  vomiting  may  arise  also  from  a  disease  of  the  stomach, 
such  as  ulcer  or  cancer,  which  under  the  influence  of  pregnancy 
takes  a  new  development. 

The  diagnosis  of  the  reflex  vomiting  is  made  by  combined 
abdominal,  vaginal,  and  rectal  palpation,  showing  displacements 
or  disease  of  the  internal  genitals.  Endometritis  is  indicated  by 
a  history  of  brick-dust-colored  discharge  from  the  cervix.  The 
neurotic  form  is  differentiated  from  the  toxa^mic  type  chiefly  by 
the  urine.  A  24  hours'  specimen  is  collected  (preserved  with  a 
little  chloroform),  the  total  nitrogen  determined  by  the  Kjeldahl 
method,  and  the  amounts  of  urea  and  ammonia  by  the  methods 
of  Schoendorf  and  Schloessing.^     In  normal  pregnancy  or  in  the 


*  According  to  the  Reference  Hand-book  of  the  Medical  Sciences,  the  Kjeldahl 
Method  for  determining  the  amount  of  nitrogen  in  urine  is  based  on  the  following 
principle:  the  nitrogenous  substances  of  the  urine  on  boiling  with  concentrated 
H2SO4  are  destroyed  and  all  the  N  that  is  not  in  direct  combination  with  oxygen 
is  converted  into  ammonia,  and  hence  is  present  in  the  solution  as  ammonium 
sulphate.  If  the  acid  solution  is  now  treated  with  hot  soda  lye,  the  ammonia  is 
liberated^  it  is  distilled  into  a  measured  quantity  of  normal  acid  and  the  excess 
of  acid  titrated  back.  Execution:  according  to  the  concentration  of  the  urine  5c.c. 
or  10  c.c.  of  urine  are  poured  into  a  so-calleaKjeldahl  flask.  To  this  are  added  20  c.c. 
of  concentrated  H2SO4  and  a  small  quantity  (about  ^  gramme)  of  the  vellow  oxide 
of  mercury.  The  mixture  is  boiled  till  the  solution  becomes  quite  colorless,  care 
bein^  tfdcen  not  to  heat  too  rapidly  in  order  to  prevent  the  esca^  of  vapors.  On 
cooling  the  contents  of  the  Kjeldahl  flask  are  transferred  to  a  Kjeldahl  retort  by 
repeated  rinsing  with  a  little  distilled  water.  To  the  licjuid  in  the  retort  are  added 
40  c.c.  of  a  solution  of  sodium  sulphide,  160  c.c.  of  sodium  hydrate  solution,  and  a 
small  quantity  of  talcum.  As  soon  as  all  the  solutions  have  been  poured  into  the 
retort,  it  is  immediately  connected  with  a  condenser  and  the  distillation  begun. 
The  vapors  of  ammonia  and  the  water  are  collected  in  a  fllask  contAim'ng  40  c.c.  of  a 
one-fourth  normal  H2SO4 ;  the  distillation  is  continued  until  about  two-thirds  of 
the  fluid  have  ^one  over,  the  condenser  is  then  rinsed  with  water  and  the  washings 
added  to  the  distillate.  The  acid  is  now  ret  it  rated  with  a  one-fourth  normal  sodium 
hydrate  solution,  using  rosolic  acid  as  an  indicator.  The  difference  indicates  the 
amount  of  acid  neutralized  by  the  ammonia.  As  1  c.c.  of  the  one-fourth  normal 
solution  represents  0.0035  gramme  of  N,  this  figure  must  be  multiplied  by  the 
number  of  c.c.  of  urine  (5  or  10)  used  for  the  analysis  in  order  to  determine  the 
amount  of  N  contained  in  the  quantity  of  urine. 

The  Method  of  Schloessing  for  determining  the  amount  of  ammonia  :  25  c.c.  of 
filtered  urine  are  poured  into  a  shallow  crvstallizing  dish;  upon  this  is  placed  a  metal 
triangle  that  serves  to  support  a  seconcl  flat  dish  containing  20  c.c.  of  one-fourth 
nomnial  HjSC)^.  To  the  urine  are  added  10  c.c.  of  lime  water.  The  two  vessels  are 
at  once  covered  with  a  bell-jar  with  ground  edge  that  is  greased;  it  is  pre>so(i  tiglitly 
do^ti  upon  a  ground-^lass  plate.  After  tliree  or  four  davs  all  the  aininoniii  is  driven 
out  of  tne  urkie  and  is  absorbed  by  the  H._,S()4.  The  acfd  is  then  titrated  hack  with 
one-tenth  normal  sodium  hydrate  solution,  using  methyl  orange  as  an  indicator. 
The  ammonia  absorbed  by  the  acid — i.e.,  originally  contained  in  the  urine — can 
readily  be  calculated  from  the  number  of  cubic  centimetres  of  the  alkaline  solution 
required  to  neutralize  the  free  acid  remaining.  (The  number  of  c.c.  of  one-tenth 
normal  NaOH  may  be  subtracted  from  oO  and  multiplied  by  1.7  to  indicate  the  milli- 
grammes of  NHs  found.) 

The  method  of  M<mrier  ami  SjoquiM  is  the  most  accurate  for  determining  the 
amount  of  urea.    It  is  based  on  the  following  principle  :    If  the  urine  is  treated  with 
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the  liquor  amnii  should  be  withdrawn.  The  presence  of  hyda- 
tids is  an  indication  for  emptying  the  uterus  forthwith.  Some- 
times immediate  relief  has  been  obtained  by  Copeman's  method, 
which  consists  in  the  dilatation  of  the  os  and  the  lower  part  of 
the  cervical  canal  by  means  of  the  index-finger  of  one  hand 
while  counter-pressure  is  made  on  the  fundus  with  the  other. 
The  irrigation  of  the  stomach  ha^  also  arrested  vomiting  as  by 
magic,  and  the  application  of  an  ice-bag  to  the  neck  has  given 
good  results.  Likewise  electricity,  either  the  faradic  or  the  gal- 
vanic current.  One  pole  is  applied  to  the  course  of  the  pneu- 
mogastric  nerve  on  the  side  of  the  neck,  and  the  other  to  the 
pit  of  the  stomach.  The  application  should  be  made  daily  for 
five  minutes.  Since  the  disease  is  most  commonly  of  nervous 
origin,  hypnotism  may,  perhaps,  gain  an  easy  victory. 
In  common  cases  I  prescribe  first  bismuth: 

B     Bismuthi  subnitrat 3  ii  (8  grammes) 

Magnesue  carbonat., 

Sacchari  albi aa    ^ss  (15  grammes). — ^M. 

Sig. — A  rounded  t«aspoonful  in  water  three  times  a  day. 

If  that  does  not  help,  I  use  iodine: 

B     Tinct.  iodi fl  3j  ss  (2  grammes) 

Potass,  iodidi 3  ss  (2  grammes) 

Aquse  dest ^'iv  (I'M)  ST&mmes). — M. 

Sig. — A  teaspoonful  every  2  hours  mixed  with  a  tablespoonful  of  water. 

Often  cocaine  (J  grain — 15  milligrammes — every  hour)  has  an 
excellent  effect. 

Sometimes  hydrocyanic  acid  in  the  following  mixture  is  good: 

B     Ac.  hydrocyan.  dilut .^  ss  (-  grammes) 

Ac.  citrici, 

Sodii  bicarbonat aa   3  ii  (8  grammes) 

Syrup,  nibildffii .^ss  (15  grammes) 

Aqiue  dest q.  s.  ad  ^  vi  (180  grammes). — M. 

Sig. — A  tablespoonful  every  two  hours. 

Then  oxalate  of  cerium  (gr.  v — 30  centigrammes — in  a  capsule 
t.  i.  d.),  orexine  (gr.  ii-iv — from  12  to  25  centigrammes — t.  i.  d.), 
bromide  of  potassium  or  sodium  (gr.  xv — 1  gramme  —  t.  i.  d.), 
creosote  ("li-iii — from  6  to  20  centigrammes — in  a  teaspoonful 
of  glycerin),  salicin  (gr.  v — 30  centigrammes — t.  i.  d.  in  a  cap- 
sule), ethereal  tincture  of  opium  (tinct.  opii  deodorata,  t»ixv — 1 
gramme — t.  i.  d.),  phosphorus  valerian,  or  liquor  ar- 

senicalis  Fowleri  ("li — 6  cell  3  hours),  vinum 

ipecacuanhse  (wii— 6  centigrai  .  may  be  tried. 

It  is  needless  to  say  thftfc  aoved  if  they 

are  constipated,  and  some  n  the  choice 

of  an  aperient.    Nauseow  uestion.    A 

pill,  as  a  rule,  is  preferal  •  or  some 

of  the  made-up  medicii  rient, 
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Abbey's  Salt,  Red  Raven  Split,  or  solution  of  magnesium  citrate, 
which  have  been  made  palatable  by  the  pharmacist's  art,  should 
be  tried. 

The  diet  is  of  great  importance,  and  the  physician  should 
sedulously  consult  the  patient's  likes  and  dislikes.  As  a  rule, 
ice-cold  milk  is  borne  better  than  anything  else,  but  sometimes 
it  must  be  peptonized  *'by  the  cold  process, '^  dissolving  the  con- 
tents of  one  of  Fairchild's  peptonizing  powder  tubes  in  a  pint 
of  fresh  milk.  Some  can  take  koumyss,  kefir,  or  zoolac,  prod- 
ucts produced  by  the  fermentation  of  milk.  Sometimes  a  small 
quantity  of  meat  with  bread  and  butter — for  instance,  a  delicate 
ox-tongue  or  ham  sandwich — is  grateful  to  the  patient  and  is 
retained.  As  to  drinks,  nothing  can  be  equal  to  sips  of  iced 
champagne,  and,  when  that  cannot  be  procured,  other  alcoholic 
drinks,  especially  light  iced  wine  mixed  with  seltzer-water,  often 
settle  the  rebellious  stomach.  It  is  also  well  to  let  the  patient 
swallow  small  lumps  of  ice;  and  sometimes  an  ice-bag  or,  on  the 
contrary,  a  hot-water  bag,  or  a  compress  saturated  with  hot 
alcohol,  mustard,  or  spirit  of  camphor,  applied  to  the  pit  of  the 
stomach,  proves  useful. 

The  different  invalid-foods,  such  as  Carnrick's  Soluble  Food, 
Horlick's  Malted  Milk,  Nestle's  Food,  or  Tropon,  may  be  tried. 
The  simultaneous  administration  of  digestives,  such  as  pepsin, 
pancreatin,  ingluvin,  or  diastase,  may  help  the  retention  and 
assimilation  of  food.  If  the  stomach  continues  to  be  rebellious, 
it  may  be  allowed  to  rest  for  weeks  by  resorting  to  rectal  alimenta- 
tion.' But  in  serious  cases  the  patient  must  be  watched  most 
carefully,  and  if  in  spite  of  all  our  efforts  she  continues  to  lose 
ground  the  only  way  of  saving  her  life  is  to  induce  premature 
labor  or  even  artificial  abortion.  In  toxirmic  cases  the  uterus 
should  be  emptied  as  soon  as  the  diagnosis  is  made,  particularly 
when  the  amount  of  ainnionia  in  the  urine  exceeds  15  per  cent. 
If  it  is  not  possible  to  obtain  access  to  the  uterine  cavity  in  any 
other  way,  its  contents  may  be  evacuated  by  vaginal  Ca»sarean 
section.  As  soon  as  the  uterus  is  emptied,  recourse  should  be 
had  to  saline  injections  into  the  rectum,  lavage  of  the  stomach, 
and  rectal  feeding. 

Toxwmin  of  Pregnancy. — We  shall  in  the  following  pages  fre- 
quently meet  (oxcvinia  as  an  etiological  factor.  There  are  prob- 
ably different  toxic  substances  produced  under  the  influence 
of  pregnancy.  They  seem  to  be  due  to  deficient  action  of  the 
liver,  this  great  seat  for  the  second  digestion  destined  to  filter 
and  elaborate  the  crude  substances  derived  from  stomachal 
and  intestinal  digestion.  Or  the  deficiency  may  be  seated  in  the 
kidney^s,  which  should  excrete  substances  that,  when  retained 
in  the  body,  have  poisonous  effects.     Sometimes  serious  patho- 

^Garrigues,  Diseases  of  Women,  3d  ed.,  p.  241;  (lynecology,  1905,  p.  60. 
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logical  changes  are  found  in  these  vital  organs.  The  clinical 
aspect  varies^  much.  The  headache  and  different  neuralgias 
frequently  met  with  in  pregnant  women  are  the  mildest  mani- 
festations of  the  poisoned  condition  of  their  blood.  An  ollier- 
wise  unaccountable  fever  «onietimes  observed  during  pregnancy 
has  prolmbly  the  same  source.  In  some  cases  the  dangerous 
icterus  gravis  develo|>s;  in  others  jirogressive  jiernicious  anieinia; 
in  others,  again,  the  convulsions  known  as  eclampsia.  The  com- 
position of  the  urine  is  changed.  The  amount  of  urea  may  be 
lessened  and  that  nf  ammonia  increased.  It  may  contain  more 
or  less  albumin,  red  blood -c(»r|>uscles,  and  hyaline  ajid  granular 
casts;  or  substances  indirative  of  intestinal  toxiemia  (excess  of 
iiidican^  skatol,  or  phenol),  or  evidences  of  acidosis  (acetone, 
diacetic  acid,  and  beta-oxylmtyric  acid). 

The  disease  may  take  the  shape  of  uncontrollable  vomiting, 
or  severe  cutanetjus  eruptions.  It  may  t-ause  nerves  to  become 
inflamed  simultaneously  in  different  j)arls  of  the  body.  In  fatal 
cases  the  autopsy  may  show  fatty  degeneration  and  necrosis  of 
the  liver  acini  and  a  similar  condition  in  the  einthclium  of  the 
kidneys.  When  we  come  to  treal  of  these  conditi<ms,  we  shall 
see  that  some  of  tliem  count  among  the  most  dangerous  compli- 
cations of  pregnancy,  which  may  kill  the  patient  or  necessitate 
the  artificial  interruption  of  pregnancy. 

S  2.  Ptyalism. — The  secretion  of  the  salivary  glands  may 
increase  during  pregnancy  to  such  an  extent  as  to  be  not  only 
highly  uncomfortable,  but  even  dangerous.  A  quart  or  more 
has  been  known  to  be  gathered  in  twenty-four  hours,  tlie  patient 
cannot  do  anything  but  sjnt,  her  !nouth  becomes  sore,  and  her 
nutrition  suffers  umler  the  loss  of  the  albuminoid  fluid.  These 
extreme  cases  are,  however,  rare. 

Treatment. — Astringents  Irave  no  effect;  but  nervines,  such 
Bn  bromide  of  potassium,  belladonna,  cocaine,  ami  opium,  have 
a  restricting  power,  A  derivHti<m  to  the  kidneys  by  the  adminis- 
tration of  juniper  tea  (berries  Si — 30  grammes — boiling  water 
Oi — 250  grammes:  dose  .Iss-ii — 15  to  60  grammes — ^two  or  three 
times  a  day)  has  also  effected  a  cure. 

J5  3.  Constipation  or  diarrhcea  occurs  f)uite  commonly  in 
pregnancy  and  should  l>e  treated  medicinally  and  dietetically 
according  to  general  rules. 

^  4.  Appendicitis  is  a  very  serious  complication  of  pregiumcy. 
The  bulk  of  the  uterus  being  in  the  way,  the  tliagnosis  is  often 
surrounded  by  greater  difficulties  than  in  the  non-pregnant  state. 
But  if  the  patient  is  seized  with  pain  in  the  region  of  the  appen- 
dix, has  fever,  and  is  sensitive  on  deep  pressure  at  McBurney's 
point,  if  the  abdominal   umscles  become  rigid,  and  tlie  general 
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condition  appears  dangerous,  it  is  safest  to  perform  laparotomy 
and  remove  the  appendix. 

§  5.  Toothache  and  Caries  of  the  Teeth. — Besides  the  com- 
mon toothache  of  a  purely  neuralgic  character,  caries  is  apt 
to  set  in  or  get  worse  during  pregnancy. 

§  6.  Cough. — Some  women  suffer  considerably  from  a  nervous 
cough  during  pregnancy,  which  should  not  be  neglected,  since 
cough  predisposes  to  miscarriage.  It  is  treated  with  opium, 
belladonna,  bromide  of  potassium,  hydrocyanic  acid,  or  heroine 
(tablets  with  gr.  Vt,  tV;  i — 2.5,  5,  10  milligrammes). 

§  7.  Dyspnoea. — In  the  earlier  months  of  pregnancy  diflSculty 
in  breathing  is  of  nervous  origin  or  may  be  a  symptom  of  renal 
or  cardiac  disease.  Later  it  is  due  to  mechanical  pressure  of 
the  growing  uterus.  The  patient  should  be  much  in  the  open  air. 
The  nervous  form  may  be  benefited  by  the  same  drugs  as  nervous 
cough  is.  In  the  mechanical  form  a  chief  point  is  the  avoidance 
of  all  constricting  bands  and  stiff  corsets.  Sometimes  iron  and 
manganese,  by  enriching  the  blood,  indirectly  relieve  the  short- 
ness of  breath. 

In  emphysema  the  difficulty  of  breathing  may  become  so  great 
that  it  is  necessary  to  interrupt  the  pregnancy.  Sometimes  nature 
herself  ends  it  by  abortion  or  premature  labor. 

Asthma  may  be  much  aggravated  or  occur  only  during  preg- 
nancy. A  goiter  that  hitherto  has  grown  slowly  or  remained  sta- 
tionary may  during  pregnancy  develop  so  rapidly  that  tracheot- 
omy or  thyroidectomy  becomes  necessary  to  save  the  patient  from 
suffocation.  The  dry  extract  of  hydrastis  Canadensis  (IJ  grains — 
10  centigrammes — t.  i.  d.)  is  highly  praised.     (Cuthbertson.) 

S  8.  Palpitation  may  be  a  consequence  of  the  hydra^mic 
condition  characteristic  of  pregnancy  or  may  be  a  reflex  neurosis. 
In  the  former  case  it  should  be  treated  with  chalybeates,  man- 
ganese, or  extract  of  red  bone  marrow.  In  the  latter  mono- 
bromide  of  camphor  (gr.  iv — 25  centigrammes — t.  i.  d.  in 
capsules)  is  the  best  remedy. 

§  9.  Syncope. — Some  women  are  apt  to  have  fain  ting-spells, 
which  may  be  repeated  several  times  a  day.  Consciousness  is 
lost,  but  respiration  and  i)ulsation  continue.  During  an  attack 
all  restricting  bands  should  l)e  loosened;  the  patient  should  be 
aroused  by  si)rinkling  ice-water  upon  her  face,  slapping  her 
naked  chest  with  a  towel  dipped  in  the  same,  holding  spirit  of 
ammonia  or  carbonate  of  ammonium  under  her  nose,  applying 
hot- water  bottles  and  massage  to  the  extremities.  In  the 
intervals  a  fortifying  diet  and  tonics  are  indicated. 
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J^  lo.  Insomnia. — Pre^iuiiit  woincti  often  coiiiplaiu  of  lying 
awake  or  being  annoyed  by  dreams^  which  di^turhanee  of  sleep 
rnay  weaken  tliein.  In  order  to  combat  it,  tliey  sliould  avoid 
excitement  in  the  evening  hours,  go  early  to  bed,  have  their 
sleejiiiig*room  well  ventilated,  and  be  projierly  covered,  Among 
dietetic  mean^*,  I  have  4>een  good  effect  of  a  i)int  of  lager  beer 
taken  towards  bedtime.  If  that  does  not  sultice,  recourse  must 
he  had  to  some  of  the  hypnotics,  especially  trional  (gr.  xv— 1 
gi'amme),  chloralamid  (gr.  xxx  xlv — from  2  to  3  grammes), 
eulphonal  (gr,  x — 60  centigrammes— rei)eated  every  half  hour, 
from  2  to  4  times),  chloral  hydrate  (gr.  xv — 1  gramme — repeated 
every  half  hnur,  frnin  2  tn  4  times),  veronal  (1  <m*  2  5-grain  lab- 
lets),  or  a  tablet  with  hydrobromate  of  hyoscine  (gr.  ^V — 1  milli- 
gramme— by  the  mouth  or  gr.  y^ — 0.6  milligramme'-hypoder- 
mieaUy). 

§  ii.  Headache.— Headache  often  troubles  the  pregnant. 
It  may  be  due  to  antemia,  but  more  commonly  it  is  of  purely 
neuralgic  nature.  First  of  all»  attention  should  be  paid  to  the 
bowels,  insuring  a  good  daily  movement.  The  anaemia  should 
be  condiated  with  lllaud's  pills,  to  which,  if  the  patient  is  eon- 
stipated,  aloes  may  be  added,  Extract  of  red  bone-marrow  or 
hemaboloids  have  even  a  better  effect*    Symptomatically  I  use: 

Ii      Phermcetini  .... .  ^i  (4  grammes) 

Soilii  broiiiidi ...,.,., 3  ii  (8   griimmes) 

Caffoimp gr,  xxiv  (1.5  grammes), 

M.  et  div.  in  chart,  cemt,  no,  xii, 
8ig. — One  powder,  repeated  after  one  und  three  hours  if  necessary. 

§  12.  Neuralgia. —  Ik-sides  the  neuralgias  already  named, 
such  as  toothache  and  headache,  the  patient  may  .suffer  from 
pain  in  the  lireasts,  in  tlie  intercostal  spaees,  esperially  tlic  fifth 
on  the  left  side,  in  tlie  groins,  shooting  down  along  the  frt^iit  of 
the  thigha,  and  in  the  uterus  itself.  Pressure  of  the  liead  may 
cause  severe  sciatica,  with  s|>asm8.  Internally  bromide  of  potas- 
sium or  sodium,  a  chalybeate,  arsenic,  or  quinine  is  useful  in 
quieting  the  irritatetl  nerves  antl  ctmduiling  ameniia  or  malaria. 
Exceptionally  a  hy|>nderiiiic  injection  of  morphine  may  be  neces- 
sary.     Externally  a  mustard  plaster  or  friction  with — 

H     Chlorofonni ,  .  .  .^as  (15  grammes) 

Sptfl.  ammoniie 3 !!  ^^  grammes) 

Spt8.  camphone .q.  s«  ad   511   ((K)  grammes) 

often  gives  relief. 

§  13.  Neuritis  occurs  sometimes  during  pregnancy  and  disap- 
pears after  childbirth.  It  may  affect  one  or  more  nerves.  The 
course  of  the  nerve  is  very  sensitive.  Sensibility  is  diminished 
in   the   skin   innervated   by  the   affected   nerve*      The   muscles 
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are  paralyzed,  atrophied,  and  show  the  reaction  of  degeneration 
in  contact  with  the  electric  current.  The  symptoms  may  become 
so  severe  as  to  warrant  the  interruption  of  pregnancy.  As  to 
other  remedies  see  Neuritis  in  the  Puerpery. 

§  14.  Chorea. — Chorea  is  especially  apt  to  appear  during  the 
pregnancy  of  women  who  have  suffered  from  the  disease  in 
childhood.  Rheumatism  predisposes  to  it,  and  therefore  it  is 
often  found  in  persons  suffering  from  valvular  lesions  of  the 
heart.  In  some  patients  the  disease  has  a  mild  type;  in  others 
it  interferes  with  such  indispensable  movements  as  chewing 
and  deglutition  and  prevents  sleep,  when  the  whole  nutrition 
suffers  to  such  an  extent  that  a  fatal  end  may  be  predicted  if 
pregnancy  is  allowed  to  go  on,  or  that  insanity  may  follow  after 
delivery.  Sometimes  nature  herself  applies  the  supreme  remedy, 
the  disease  ending  in  abortion;  but  in  others  it  may  go  on  till 
term.  In  both  cases,  as  a  rule,  it  ends  shortly  after  the  uterus  has 
been  emptied,  which  plainly  shows  that  it  is  a  reflex  neurosis 
brought  on  by  the  irritation  of  the  nerves  of  the  uterus.  But 
not  infrequently  it  returns  in  subsequent  pregnancies. 

Treatment. — If  the  disease  develops  in  a  rheumatic  individual, 
warm  baths,  alkalines,  and  iodides  should  form  an  important 
part  of  the  treatment.  The  patient  should  sleep  in  a  blanket 
without  sheets,  and  the  diet  should  contain  but  little  meat  and 
no  tea,  coffee,  chocolate,  or  alcoholic  beverages.  If,  on  the  other 
hand,  it  takes  its  origin  in  an  anaemic  person,  albuminoid  food 
and  a  generous  wine,  together  with  iron,  manganese,  red  bone- 
marrow,  and  arsenic,  are  indicated.  Symptomatically  relief  is 
afforded  by  the  bromides,  belladonna,  Calabar  bean  (gr.  ii-iii — 
from  12  to  20  centigrammes — or  tinctura  physostigmatis,  ^ix — 
60  centigrammes  —  t.  i.  d.),  chloroform,  chloral,  or  morphine. 
Chloral  has  been  given  in  doses  of  from  gr.  xv  to  gr.  xxx — from 
1  to  2  grammes — repeated  every  2  to  4  hours,  so  as  to  induce  a 
continuous  sleep,  from  which  the  patient,  however,  can  be  aroused 
when  loudly  spoken  to,  and  which  is  only  interrupted  in  order  to 
give  fluid  nourishment  five  or  six  times  a  day  and  attend  to 
evacuations.' 

If  nothing  else  heli)s,  premature  labor  or  even  abortion  should 
be  induced. 

§  15.  Tetany-  is  a  disease  of  the  nervous  system  that  some- 
times affects  pregnant  and  puerperal  women.  Trousseau  dis- 
tinguishes three  forms, — a  benign,  a  middUng,  and  a  grave  one. 
In  the  benign  form  there  are  only  local  manifestations,  a  tingling 
sensation  in   hands  and   feet,   stiffness,   and   pains.     The  hand 

*  Louis  Lichtschein,  Medical  Record,  April  1,  1899. 

*Garrigues,  "Obstetrical  Tetanus  and  Tetanoid  Contractions,"  Amer.  Jour. 
Obflt.,  vol.  XV.,  No.  4,  October,  1882. 
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commonly  assumes  the  coniform  shape  used  when  the  accoucheur 
wants  to  pass  it  through  the  vagina;  but  sometimes  the  fingers 
become  so  bent  that  the  nails  leave  impressions  on  the  skin. 
The  hand  is  bent  on  the  forearm,  and  this  on  the  arm.  The 
feet  are  in  strong  plantar  flexion  with  bent  toes  and  drawn-up 
heels  while  the  legs  and  thighs  are  extended.  The  contraction 
may  simultaneously  occupy  the  upper  and  lower  extremities, 
or  alternate  between  the  two,  or  be  limited  to  either  of  them. 
Most  commonly  the  hands  are  aff'ected.  The  convulsed  muscles 
off'er  resistance  when  one  tries  to  change  the  position  of  the  parts; 
and  if  he  succeeds,  the  fingers,  when  let  loose,  resume  their 
flexure,  or  exceptionally  they  remain  extended,  although  the 
muscles  continue  to  be  contracted.  The  muscles  are  hard  to 
the  touch.  An  attack  may  last  from  five  minutes  to  two  hours. 
Towards  the  end  the  tingling  sensation  returns,  and  thereafter 
the  muscles  again  become  movable  until  a  new  attack  occurs. 
The  whole  disease  lasts  several  days  or  as  much  as  three  months. 
At  any  time  during  its  course  contractions  can  be  brought  on 
in  an  extremity  by  compressing  its  chief  artery,  vein,  or  nerve. 
There  is  some  perversion  of  the  sense  of  touch.  An  object  held 
in  the  closed  hand  feels  as  if  it  were  wrapped  up  in  a  cloth. 
When  walking  with  naked  feet  on  the  floor,  the  patient  has  a 
sensation  as  if  she  walked  on  a  carpet.  In  the  second  degree 
the  patient  feels  more  pain  and  has  fever.  Different  parts  of 
the  body  become  congested  and  the  extremities  are  oedema- 
tous.  The  muscular  contractions  extend  to  the  trunk  and  face. 
Trismus  and  difficult  deglutition  appear.  The  third  degree  is  dis- 
tinguished only  by  the  prolongation  and  frequency  of  the  attacks. 

The  prognosis  is  good,  recovery  following  promptly  after 
the  birth  of  the  child. 

The  treatment  consists  in  tonics  and  antispasmodics. 

§  16.  Tetanus. — Tetanus  is  much  more  dangerous  than 
tetany.  During  pregnancy  it  appears  sometimes  with  an  inter- 
mittent type  and  starting  from  the  extremities,  like  tetany, 
but  it  leads  to  general  convulsions  and  death.  It  is  much  more 
frequent  after  delivery;  wherefore  we  will  postpone  the  con- 
sideration of  it. 

§  17.  Paralysis. — Different  forms  of  paralysis  of  motor  or 
sensory  nerves  appear  so  much  oftener  in  pregnant  women  than 
in  other  women  of  their  age,  that  the  conclusion  is  warranted 
that  pregnancy  in  itself  predisposes  to  paralysis,  which  is  cor- 
roborated by  the  restitution  to  health  that  commonly  follows 
some  time  after  labor.  The  most  common  form  of  paralysis  is 
hemiplegia.  Much  less  frefjuent  is  paraplegia,  and  still  rarer  is 
facial  paralysis,  amaurosis,  or  deafness.  The  affection  begins,  as 
a  rule,  in  the  later  months  of  pregnancy. 

22 
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Etiology. — In  the  vast  majority  of  cases  the  paralysis  is  com- 
bined with  albuminuria,  and  is  therefore  looked  upon  as  due  to 
ura?mia.  In  others  it  is  attributed  to  anaemia,  plethora,  cerebral 
hemorrhage  or  congestion  of  the  brain,  hysteria,  rheumatism,  and 
heart  diseases  with  concomitant  embolus. 

Prognosis. — Compared  with  paralysis  under  other  conditions, 
the  prognosis  is  favorable.  If  it  is  only  of  reflex  origin,  as  a  rule, 
it  ceases  after  abortion  or  labor  at  term;  but  if  pregnancy  occurs 
when  there  is  an  organic  disease  of  the  nerve  centres,  this  usually 
gets  worse  during  pregnancy,  and  may  even  end  fatally. 

Treatment. — If  paralysis  appears  in  a  person  affected  with 
albuminuria,  the  case  is  so  grave  that  premature  labor  or  even 
abortion  should  be  induced  at  once.  If  on  the  other  hand  there 
is  no  albumin  in  the  urine,  pregnancy  may  be  allowed  to  go  on 
till  term  or  at  least  till  the  foetus  is  in  a  good  condition  for  induc- 
tion of  premature  labor,  but  both  mother  and  foetus  should  be 
carefully  watched.  This  is  especially  necessary  in  cases  of  par- 
aplegia, for  when  the  seat  of  the  affection  of  the  spine  is  above  the 
centre  of  uterine  contraction,  labor  is  painless,  and  may  take  place 
without  the  patient  knowing  it,  whereby  both  she  and  the  child 
are  exposed  to  considerable  danger,  which  even  has  proved  fatal. 

Anaemia  should  be  combated  with  chalybeates,  manganese, 
red  bone  marrow,  and  arsenic.  Strychnine  is  contraindicated 
during  pregnancy  on  account  of  its  oxytocic  effect;  but  after 
delivery  it  forms  the  chief  remedy  together  with  electricity. 

§  i8.  Aphasia. — During  the  later  months  of  pregnancy,  or 
shortly  after  delivery,  occasionally  aphasia  appears.  When 
there  is  no  heart  disease  it  is  probably  due  to  the  altered  condition 
of  the  patient^s  blood,  namely  a  greater  tendency  to  clotting, 
or  may  be  of  nervous  origin.  It  may  be  accompanied  by  paraly- 
sis, phlebitis,  and  thrombosis.  Sometimes  it  follows  pyogenic 
infection,  and  must  then  be  attributed  to  a  fresh  focus  developing 
in  the  left  cerebral  hemisphere.  It  may  be  produced  by  an 
embolus  arrested  in  the  Sylvian  artery,  and  is  then  combined 
with  more  or  less  paralysis.  In  some  cases  the  affection  is  transi- 
tory. Others  recover  in  the  course  of  weeks  or  months.  In 
others,  again,  the  disturbance  is  permanent.  Some  end  fatally. 
Often  the  same  condition  recurs  in  following  pregnancies.  The 
disease  is  therefore  serious  enough  to  warrant  induction  of 
premature  labor.  If  it  begins  after  labor,  the  patient  must 
gradually  learn  to  speak  again,  avoiding  fatigue. 

§  19.  Convulsions. — Persons  suffering  from  epilepsy j  as  a  rule, 
are  no  worse  during  pregnancy  or  childbirth.  Often  they  are  even 
better.  They  should,  however,  not  be  allowed  to  nurse,  as  this 
weakens  them  and  may  aggravate  the  disease,  and  as  an  inherited 
predisposition  in  the  child  might  be  increased  thereby.     During 
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an  attack  the  child  might  also  be  injured.  The  usual  treatment 
with  large  doses  of  bromides  is  well  borne. 

Hysterical  convulsions  as  well  as  other  forms  of  hysteria  may 
be  observed  in  pregnant  women.  If  they  have  been  hysterical 
before  impregnation,  occasionally  the  disease  ceases,  but  much 
more  frequently  their  hysteria  continues  and  is  aggravated 
during  pregnancy.  The  disease  may  also  take  its  first  beginning 
during  pregnancy  or  a  painful  labor.  Hysterical  pregnant  women 
have  a  predisposition  to  become  insane  after  confinement.  The 
treatment  does  not  offer  any  serious  deviation  from  that  outside 
of  pregnancy,  except  that  strychnine  is  contraindicated.  The 
bromides  have  an  excellent  effect. 

By  far  the  most  common  form  of  convulsions  connected  with 
pregnancy,  labor,  and  the  puerperium  is  eclampsia. 

Eclampsia  is  like  epilepsy  in  appearance,  but  differs  from  it 
by  the  rapid  succession  of  the  attacks  and  by  the  immediate 
danger  to  life  it  entails. 

It  is  not  a  very  rare  disease,  since  it  is  found  once  in  330  cases 
of  labor,  and  on  account  of  the  horrible  spectacle  it  offers  and  the 
well-know^n  dangers  linked  with  it,  those  who  are  connected 
with  lying-in  institutions  or  make  a  specialty  of  obstetric  practice 
have  occasion  to  witness  it  much  more  frequently.  It  occurs 
most  often  during  labor,  but  is  not  rare  during  pregnancy,  and 
may  even  make  its  first  appearance  after  delivery,  but  then,  as 
a  rule,  during  the  first  few  days,  and  quite  exceptionally  several 
weeks  later. 

Symptoms. — In  picturing  this  formidable  disease,  we  shall 
consider  separately  the  premonitory  period,  the  attacks,  and 
the  intervals  between  the  attacks. 

The  premonitory  stage  may  be  absent  altogether,  so  that  the 
convulsions  break  out  without  any  warning  in  an  apparently 
well  woman;  but  in  patients  who  are  under  constant  supervision 
there  are  certain  well-known  symptoms  which  call  attention 
to  the  threatening  storm.  The  patient  complains  of  headaches, 
pain  in  the  pit  of  the  stomach  (cardialgia),  blurred  vision  (par- 
ticularly noticeable  in  reading  fine  type  or  in  sewing),  black  spots 
flitting  before  the  eyes,  and  dizziness. 

There  is  usually  some  oedema  of  the  subcutaneous  tissue. 
That  of  the  lower  limbs  and  the  vulva  has  comparatively  little 
importance,  since  it  may  be  produced  by  simple  mechanical 
pressure  on  the  veiiui  in  Ivis;   that   of  the   hands   and 

fingers,  necesataling  v^iftj  I'ings  which  before  preg- 

nancy were  wide  enoi|j|j|  ui.  and  an  apparent 

broadening  and  A^MmH  infiltration  of  the 

loose    connective    u  38,  is  still   more 

significant. 

The  urine  in  '  ar  less  consid- 

erable amount  <  at  the  whole 
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mass  soliilities  by  boiling.  Its  secretion  is  also  much  reduced, 
and  its  color  is  high.  Particularly  the  amount  of  urea,  which  nor- 
mally varies  from  21)  to  35  grammes  in  24  hours,  is  diminished. 
Whiio  normally  the  urea  percentage  in  reference  to  the  entire 
nitrogtMi  oxcn^tion  is  S3,  in  eclampsia  it  lies  between  27  and  70- 
There  is  a  distinct  increase  in  the  ammonia  excretion;  instead  of  5 
per  cent,  up  to  1(k5  jn^rcent.  is  found.  Sulphur  determinations 
ptnut  to  a  rtnluction  of  the  fully  oxidized  sulphates,  and  the 
prt*st*noe  ol  lactic  acid  in  both  the  blood  and  urine  further  em- 
pha^ijos  I  ho  insutficient  oxidation.  In  several  instances  the 
bUHHl  v*f  iho  plaivnta  and  the  umbiUcal  cord  contains  more  lactic 
Hv*id  than  the  maternal  blood,  pointing  to  a  fetal  origin  of  the 
lack  v^l  o\i\lation.  at  least  in  some  cases.  Lactic  acid  has  been 
found  UM\^r\^  convulsions  occurred,  but  it  may  be  present  in 
other  dis*\Hses.  es|HH*ially  serious  respiratory  trouble,  for  instance, 
in  |MUHunoma  ^ZweifeH. 

The  blvHHl,  the  urine,  and  the  cerebrospinal  fluid  contain 
snrxvlactic  acid.* 

Son\etimes  nausea  and  vomiting — although  they  have  not 
Uvn  prx\^MU  during  the  first  half  of  the  pregnancy,  when  usually 
they  ar\^  u\ost  common — appear.  The  patient  may  complain 
ol  ivstlessi\ess  and  insomnia,  and  her  friends  may  note  in  her 
au  irritability  of  temper  unknown  before. 

The  attack  proper  comes  on  suddenly,  the  first  thing  noticed 
Innng  little  twitchings  of  the  eyelids,  followed  by  tonic  and  clonic 
spasms,  extending  over  the  whole  face,  the  neck,  the  trunk,  and 
the  c\trtM!\ities.  The  contraction  of  the  dorsal  muscles  pre- 
diMuiuating,  opisthotonus  is  developed,  while  the  arms  and 
le^s  are  being  alternately  flexed  and  extended  in  rapid  succession, 
and  the  thumbs  buried  in  the  clinched  fists.  Even  the  mus- 
culature of  the  uterus  partakes  in  the  general  convulsions,  in 
consequence  of  which  the  lal>or  proceeds  with  unusual  rapidity. 
The  face,  at  first  pale,  soon  becomes  purple  or  \dolet  and  bloated. 
The  pupils  are  dilated  and  the  eyes  turned  up,  so  as  to  expose 
oi\ly  the  white.  The  respiration  is  temporarily  arrested.  Often 
the  urine  and  faTCs  are  expelled  involuntarily.  The  tongue  is 
pn»iiuilcd,  ami.  if  not  protected,  is  apt  to  be  bitten,  or  it  may 
tall  back  and  choke  the  patient.  The  mouth  is  full  of  foam,  and 
when  air  enters  the  lungs  it  produces  the  r&les  of  pulmonary 
vedema.  I'inally.  the  patient  may  die  sufi'ocated  or  in  collapse 
vlutin^  an  attack  or  in  consequence  of  cerebral  hemorrhage. 
Svich  attacks  last  one  or  two  minutes,  which  time,  however,  on 
acvv»uut  of  I  lie  horror  of  the  situation,  seems  much  longer.  They 
aie.  .H^  a  rule,  repeated  from  a  few  times  up  to  a  hundred. 

\iioi  tlic  spasnis  have  passed  the  patient  lies  in  a  comatose 
v.'i»vltiiv»n.  with  stertorous  respiration,  and  groans.    The  cyanosis 

^» '•'   *ust  \  vvkoumnn,  Zcntialblatr  filr  Oyniikologie,  1905,  No.  30,  p.  355. 
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%'aiuislii\s  i^raduully*  respiratHin  l)econies  regular,  free  ])ers|>iralion 
breaks  out,  aud  after  a  shorter  or  longer  la]>se  tif  time  the  patient 
awakes,  feels  tired,  eouii>lains  of  paiu  iit  the  uioseles,  and  has  no 
recollection  whatever  of  what  she  luis  goiu*  through*  In  the 
begiuuing  there  may  be  liours  betwx^en  the  attacks  and  complete 
return  to  consciousness  in  the  intervals;  hut  the  ofteiier  the  con- 
vulsions are  repeated  llie  shorter  liecome  the  intrrsjjaces,  and  soon 
the  patient  renmins  in  coma  all  the  time  between  the  spasms. 

As  a  rule,  eonvuLsions  and  coma  cease  with  the  completion 
of  labor,  but  they  may  exceptionally  continue  for  days,  and 
the  patient  may  die  after  biding  delivered,  deatli  Ix'ing  due  to 
insufficient  urinary  secretion,  to  exhaustitm  of  nerve  force,  to 
pulmonary  fcdenui,  or  to  |meumonia,  tlie  last  of  whieii  nuiv  l»e 
brouglit  about  l)y  the  entrance  of  substances  from  the  alimeirtary 
canal  into  the  lungs  fdeglutition  |>neumonia).  Frequently  the' 
death  of  the  f<rtU8  i>uts  an  end  to  the  attacks, 

Tlie  pulse  ordinarily  becomes  rapid  —  U})  to  lot)  beats  per 
minute — hard  and  full.  If  it  becomes  w^ak  and  easily  couipres- 
sible,  the  prognosis  is  absokifely  bad. 

The  teujperature  rises  with  the  frequency  and  duration  of  the 
attacks,  and  either  attains  a  great  height  before  death  or  sub- 
sides rather  rajntlly  after  the  cessation  of  the  convulsions. 

After  the  convulsions  have  ceased,  unconsciousness  and 
scmmolence  generally  continue.  The  patient  is  restless  and 
sensitive  to  touch.    This  condition  may  cijutinue  for  several  days. 

Not  infrerpiently  eclajnf)sia  is  f<jilo\ved  by  al tacks  of  mania, 
which,  however,  as  a  rule,  arc  not  of  long  duration  and  end  in 
recovery. 

Palholofjtj. — Auto|»sies  on  patients  who  have  succumbe<l  to 
eclampsia  show  conditions  so  vari<His  that  tliey  do  mit  teach  us 
much  in  regard  to  the  true  nature  of  th(*  disease,  and  often  it 
remains  doubtful  whether  the  changes  fiaiml  slumld  be  looked 
upon  as  cause  or  effect  of  the  disease.  The  brain  is  usually  anaemic 
and  o*dematous,  and  sometimes  there  is  an  extravasation  of 
blood  into  the  vi'nl rides  or  at  the  Irnse.  The  small  cerelrral  ves- 
sels become  thrombotic,  resulting  in  softening  and  hem<irrhage. 
Very  frcijuently  tlie  kidneys  are  in  a  state  of  congestion  or  of 
acute  or  chronic  nephritis.  Often  the  ureters  are  dilated.  But 
in  other  cases  no  trace  of  aluitjrnudities  is  found  in  the  mo- 
poietic  organs,  while  in  the  liver  are  fnund  heniorrhagit*  foci. 
According  to  Schmorl  the  liver  shows  even  the  most  constant 
changes,  which  are  said  io  be  characteristic.  Throughout  the 
organ  are  scattered  areas  of  whitish  or  reddish  color,  which 
under  the  microscope  slnnv  degeneTation  and  necro.<is:  blood- 
cells  may  or  may  nf)t  be  present.  These  areas  vary  in  size  and 
are  scunetimes  niicroscopirab  The  smallest  branches  of  the 
portal  vein  and  more  rarely  the  nmnllest  arteries  are  the  seat 
of    thrombosis-     These  typical  lesions   have    been  found  at   the 
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autopsy  of  patients  who  died  without  convulsions,  and  are 
looked  upon  as  so  characteristic  that  one  may  speak  of  cases 
of  eclampsia  without  convulsions. 

Liver  cells,  parts  of  the  syncytium  of  the  villi  of  the  chorion, 
and  endothelial  cells  of  the  blood-vessels  have  been  found  forming 
minute  emboli  far  away  from  the  place  in  which  they  originated. 
Sometimes  the  muscular  tissue  of  the  heart  is  found  degenerated. 
The  lungs  are  oidematous,  thrombosed,  or  inflamed.  Not  rarely 
the  pelvis  is  generally  contracted. 

Etiology.  —  Many  theories  have  been  advanced  to  explain 
the  outbreak  of  eclampsia,  but  so  far  none  of  them  covers  all 
cases.  There  are,  however,  facts  w^hich  doubtless  are  of  great 
importance  in  the  production  of  this  terrible  malady.  The 
disease  is  much  more  common  in  primipara*  than  in  those  who 
have  borne  children  before.  It  occurs  preferably  in  the  last 
months  of  pregnancy  or  during  labor.  Twin  pregnancy  pre- 
disposes to  it.  As  a  rule,  it  ceases  after  delivery.  Frequently 
the  ureters  have  been  found  dilated.  Taking  all  these  facts 
together,  the  theory  has  been  advanced  that  the  convulsions 
are  due  to  pressure  on  the  ureters,  a  theory  that  covers  many 
cases,  but  not  those  where  the  disease  breaks  out  during  the 
puerperium,  when  all  pressure  is  removed,  and  which  is  weakened 
by  the  fact  that  ovarian  and  uterine  tumors  much  larger  than 
the  pregnant  uterus  do  not  give  rise  to  eclampsia. 

The  almost  constant  occurrence  of  albuminuria,  the  diminu- 
tion in  renal  secretion,  the  frecjuent  presence  of  nephritic,  and 
the  greatly  increased  amount  of  leucomaines  found  in  the  blood 
of  those  affected  with  eclampsia  have  led  many  to  look  upon 
the  convulsions  as  caused  by  retention  of  some  substance  that 
ordinarily  is  eliminated  with  the  urine  and  which  has  poisonous 
qualities. 

In  a  certain  number  of  cases  the  toxspmia  is  due  to  disease 
of  the  liver.  Necrosis  begins  in  the  portal  spaces  and  extends 
towards  the  centre  of  the  lol)ule,  while  in  pernicious  vomiting  the 
centre  is  first  affected  and  the  degeneration  spreads  outward,  but 
never  reaches  the  portal  spaces.     (Whitridge  Williams.) 

Some  think  the  toxivmia  is  of  fetal  origin^  the  mother  being 
unal)l(*  to  dispose  of  the  effete  matter  resulting  from  the  meta- 
bolism in  the  f  not  us  besides  her  own.  But  eclampsia  has  oc- 
curr(Ml  in  a  case  where  there  was  no  f(vtus,  but  a  vesicular  mole. 
Perhaps  the  placenta  itself  produces  the  toxin  that  causes  the 
eclampsia. 

Another  theory  seeks  the  cause  in  the  anwviic  condition  of  the 
brain,  which  has  been  proved  experimentally  to  give  rise  to  con- 
vulsions in  animals.  Some  think  this  ischa^mia  is  caused  by  the 
hydra'wia  characteristic  of  pregnancy  and  the  opposition  to  free 
circulation  offered  by  the  diseased  kidneys,  while  others  invoke  a 
sfHistic  contraction  of  the  blood-vessels  of  both  brain  and  kidney. 
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The  increased  nervous  irritability  so  conspicuous  during 
pregnancy  has  without  doubt  much  to  do  with  the  production 
of  the  disease  and  may  combine  with  pressure,  toxaemia,  or 
anaemia  to  produce  the  convulsions. 

In  some  instances  heredity  seems  to  predispose  to  the  disease, 
several  members  of  the  same  family  falling  victims  to  it. 

Atmospheric  conditions  are  probably  not  without  influence 
on  the  production  of  eclampsia,  many  more  cases  occurring  in 
damp,  cold  weather  than  under  more  favorable  circumstances. 
The  social  position  and  the  constitution  of  the  patient,  on  the 
other  hand,  seem  to  be  without  importance.  Rich  and  poor, 
strong  and  weak,  well-nourished  and  half-starving  women  are 
equally  attacked  by  this  dangerous  foe,  who  respects  the  palace 
as  little  as  the  hovel. 

Of  late  the  theory  has  been  advanced  that  the  disease  is  of 
microbic  origin,  which  would  explain  the  fact  that  those  who 
once  have  had  eclampsia  in  a  measure  are  protected  against  its 
recurrence  in  following  pregnancies,  and  which  fits  well  with  its 
frequency  in  primiparae. 

Diagnosis.  —  The  diagnosis  of  eclampsia  hardly  offers  any 
difficulty.  Hysteria,  as  a  rule,  is  known  to  have  existed  before 
the  patient  became  pregnant.  The  unconsciousness  is  not  so 
deep  and  protracted.  The  attacks  do  not  follow  upon  one  another 
with  such  rapidity.  After  the  attack  is  over,  the  patient  soon 
rallies,  and  a  laughing  or  crying  spell  offers  a  picture  entirely 
different  from  eclampsia.  With  very  rare  exceptions  epilepsy  is 
known  to  have  been  present  before  the  present  outbreak,  and 
the  convulsions  are  not  repeated  with  such  short  intervals. 

Prognosis. — The  prognosis  is  very  grave.  The  maternal 
mortality  is  at  least  14  per  cent.,  and  the  infantile  twice  as  great. 
It  is  by  no  means  rare  for  the  accoucheur  to  be  placed  in  the 
unenviable  position  of  losing  both  the  beings  whose  welfare  is 
entrusted  to  his  care.  Even  after  the  attacks  have  discontinued 
the  patient  may  succumb.  There  is  also  danger  of  apoplexy 
leaving  her  an  invalid.  Eclampsia  is  often  accompanied  by 
hemorrhage  from  the  genital  canal.  It  predisposes  to  puerperal 
insanity,  and  sometimes  it  is  followed  by  Bright's  disease.  Not 
infrequently  the  albuminuria  leads  to  abortion.  The  death  of 
the  fcetus  is  probably  due  to  insuffix^ient  supply  of  oxygen  or  to 
toxic  substances  traneferred  to  it  from  the  mother.  But,  perhaps, 
in  some  cases  the  toxin  is  originally  produced  by  the  foetus. 
The  mother  might  be  able  to  dispose  of  her  own  toxins,  but  those 
'  jhf  foetus  being  added  become  too  much  for  her.  Sometimes 
Ites  in  the  maternal  convulsions.  Finally,  the 
10  great  a  danger,  the  foetus  is  apt  to  suffer 
carried  out  for  her  benefit,  whether  surgical 

»earance  of  any  of  the  above-mentioned 
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premonitory  signs — headache,  dizziness,  indistinct  vision,  pain 
in  the  pit  of  the  stomach,  restlessness,  insonmia,  etc. — should 
put  the  accoucheur  on  his  guard.  I  examine  the  urine  even  of 
apparently  healthy  women  once  a  month  during  pregnancy. 
The  urine  should  preferably  be  drawn,  so  as  to  avoid  admixture 
with  vaginal  and  uterine  secretions.  Traces  of  albumin  are  not 
rarely  found  in  the  renal  secretion  of  healthy  puerpera\  but  the 
appearance  of  this  substance  is  so  ominous  that  the  urine  should 
thereafter  be  examined  much  more  frequently.  If  it  contains 
red  blood-cor|)uscles,  epithelial  cells  from  the  kidneys,  or  casts, 
or  the  amount  of  urea  is  reduced,  the  condition  is  so  much  the 
more  serious,  and  a  large  amount  of  albumin  always  calls  for 
active  interference. 

The  treatment  during  the  premonitory  period  is  very  eflfective. 
The  writer  has  seen  many  cases  in  which  he  thinks  future  evil 
was  averted  by  timely  medication.  If  the  case  is  at  all  serious, 
I  put  the  patient  on  exclusive  milk  diet,  allowing  only  a  few  of 
the  lightest  crackers — ^^sea  foam" — to  be  taken  with  the  milk. 
If  the  patient  feels  perfectly  well,  I  consult  her  hunger  and 
allow  her  after  having  disposed  of  two  quarts  of  milk  per  day 
to  eat  some  meat  and  a  little  bread.  I  let  her  take  a  warm  bath 
every  or  every  other  day,  and  let  her  make  cold  applications 
to  the  top  of  the  head  and  the  forehead.  If  necessary  a  copious 
movement  of  the  bowels  is  brought  on  once  or  twice  a  day  by  a 
saline  aperient.  Twenty  drops  of  tinctura  ferri  chloridi  are  given 
in  a  mixture  four  times  a  day,  and  every  night  the  patient  receives 
a  small  dose  of  chloral  hydrate  (gr.  xv — 1  gramme),  which  seems 
to  have  a  direct  influence  in  diminishing  the  amount  of  albumin 
in  the  urine,  quiets  the  nervous  system,  and  induces  sleep.  If  she 
complains  of  headache,  I  give  her  my  headache  powders  (p.  335). 
If  the  urinary  secretion — or,  what  is  still  more  important,  the 
amount  of  urea — is  abnormally  small,  I  prescribe — 

U     Decoct i  tritici  (.^ss,  15  grammes) ,5viii  (240  grammes) 

Potassii  acetAtia, 

Potassii  bitartratis, 

Potassii  citratia aA  ,^  ii  (8  grammes). — M. 

Sig. — Sliake  well.    A  tablespoonfiil  from  4  to  6  times  a  day. 

This  acts  both  as  a  diuretic  and  a  laxative.  Instead  of  the 
warm  bath,  some  prefer  a  vapor  bath  or  a  Turkish  bath.  Tincture 
of  (liptalis  is  also  much  used  as  a  diuretic. 

1  am  rather  reluctant  to  cause  abortion  or  induce  premature 
labor.  In  my  opinion  these  should  not  be  resorted  to  unless 
th(»re  is  evidence  that  the  patient^s  life  is  endangered,  especially 
if  the  urine  is  loaded  with  albumin,  if  there  is  severe  headache, 
disturbed  vision,  or  dizziness,  and  if  milder  remedies  remain 
iuefTectual.  Since  some  eclampsia  cases  are  due  to  insufficient 
liver  action  and  disturbed  metabolism,  other  features  of  the 
urinary  secretion  are  of  no  less  importance  than  albuminuria. 
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These  are  the  evidences  of  an  intestinal  toxaemia  (excess  of 
indican,  skatol,  or  phenol)  and  of  acidosis  (acetone,  diacetic  acid, 
and  beta-oxybutyric  acid).  Unfortunately,  the  practitioner  will 
rarely  be  aware  of  such  changes,  but  if  they  are  made  out  they 
call  for  the  closest  attention,  and  if  the  case  takes  a  serious 
aspect  the  pregnancy  should  be  interrupted. 

If  we  see  the  patient  first  during  the  attack,  we  give  chloro- 
form in  order  to  cut  it  short  and  gain  some  time.  But  this  is  a 
remedy  of  which  it  is  not  well  to  make  a  protracted  use,  since  it  is 
apt  to  cause  an  acute  fatty  degeneration  of  the  heart,  to  which 
the  patient  may  succumb  after  having  recovered  from  her 
eclampsia,  and  we  have  other  and  better  means  of  quieting  her 
nervous  system. 

The  next  question  to  decide  is,  whether  we  should  bleed  the 
patient  or  not,  and  in  determining  it  the  accoucheur  should  be 
guided  not  by  any  doubtful  theory  as  to  the  nature  of  the  disease, 
but  exclusively  by  the  condition  and  constitution  of  the  patient. 
If  she  is  robust,  well-nourished,  and  has  a  full,  hard  pulse,  he 
should  bear  in  mind  that  the  subtraction  of  from  12  to  16 
ounces  of  blood  from  a  vein  at  the  bend  of  the  elbow  has  proven 
decidedly  useful  in  such  cases.  If,  on  the  other  hand,  the  subject 
is  one  of  those  thin,  pale,  weak  women  who  form  the  majority 
of  the  female  population  of  our  large  cities,  bleeding  is  contra- 
indicated. 

The  next  step  is  to  influence  the  nervous  system  in  a  more 
permanent  way  than  by  the  evanescent  sleep  produced  by  chloro- 
form. For  this  purpose  three  drugs  vie  with  one  another, — 
chloral,  morphine,  and  American  hellebore — veratrum  viride. 
Chloral  hydrate  may  be  given  in  enemas,  gr.  xv  to  xxx  (1-2 
grammes),  repeated  every  quarter  of  an  hour,  until  3iiss(10 
grammes)  have  been  used  in  all.  Morphine  may  be  given  hypo- 
dermically,  beginning  with  IJ  grains  in  one  dose  (sic),  repeated 
if  after  some  hours  a  new  attack  follows.^  There  is  in  this  disease, 
as  often  observed,  a  tolerance  of  opium  which  allows  us  to  use 
toxic  doses. 

Tinctura  veratri  viridis  (Norwood)  is  also  used  in  heroic 
doses  and  may  also  be  administered  hypodermically,  beginning 
with  nix  and  repeating  it  every  quarter  of  an  hour,  half  hour,  or 
full  hour  until  the  pulse  is  soft  and  below  60,  and  thereafter 
enough  to  hold  it  between  60  and  70  per  minute.  Veratrum 
'^ride  reduces  pulse  and  temperature,  causes  diaphoresis  and 
S,  and  relaxes  the  cervical  canal.  It  is  perhaps  even  more 
America  t-han  the  morphine  treatment. 

should  be  protected  against  injury  by  placing:  a 


•'y  American  method,  invented  bv  Dr.C.C.  P.Clark.  of  Oswepo, 

Hmal  of  Obstetrics,  1880,  vol.  xiii.  p.  533,  and  IHSl,  vol.  xix. 

-  been  adopted  with  great  success  in  (jlerraany.  without 
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proinci  t-.veeu  the   teeth  ami 
in  tlir 

put  tl  i/ cutaneous   injection 

appai'  ^     -:  :inie  sserves  to  dilute 

'^1  he  u-  .    ::  venesection  iis  u.sed 

with   ■  .       ■-.:<    the    advantage*    of 

rarel\  ^  •  ..  i.    If  hypod(M-nu>elysis 

appc."  ..   administered  as   long- 
then  ; 

red  I-  .  •  aek  is  very  useful  and 
or  tli:  ^  \\l  medicinal  treatment, 
niori'  iKl  in  case  it  should  l>e 
acti\i  V.  three  se|)arate  l)lankets 
I  ^  -  of  water  the  temperature 
The  "  :  the  patient,  using  it  cool 
was  :  ;  uarm  (from  U){f  to  100°  V.) 
I  ])U!  ^  .  ^  -:ition.  First  a  water-proof 
the  !  ■.  woollen  blanket,  then  the 
If  t!  ..irriumds  the  liody  from  the 
allnv.  .^.  arms,  and  one  each  of  the 
to  e.i  "  :  -V  blanket  is  wrapi)ed  around 
ever  ,  ^  ^i'j  the  legs  free.  If  necessary 
to  t'  vol  is  wound  around  the  lower 
mov  .  t^vuuul  the  pelvis.  If  so  many 
salii  ^ivrs  may  replace  the  wet  ones. 
in  a  w;:ixOuing,  it  should  not  be  used 
a  sn  ^  y  ji  lime,  but  it  may  be  repeated 
to  h  ^  When  the  pack  is  removed  the 
in  tl  .^-T.  towels  and  brought  to  bed. 
coil:  .  "jj^  ^voU  to  let  the  patient  inhale  it. 
If  1  •  ..^^^  the  lungs  may  be  freed  by  dry- 
am*  * \"^  .^     When  the  patient  is  unconscious 

""   "     .^-luHV  Ih*  purged  by  mixing  a  drop  of 
'        MVor'jind  rubbing  it  on  the  tongue. 

'    ',tuni  importance  is  whether  and  when 

*^^" ;'     I'he  tendency  is  gaining  more  and 

■  "''*'),uier  the  uterus  can   be  emptied   the 

.-     ^\^the  ust*  ^^f  Hossi's  dilator.     When  the 

w;.  ....    '^'**'*,  ^he  OS  fully  dilated,  the  fivtus  is  re- 

of  '  '^^'••/'*"\».  or  version,  operations  which  will  be 

h\\  .^^^        ,          jx  was  not  dilatable  and  the  condition 

tl,.  --  ""^Iw*^'"^    i^iierate.    (Cesarean    section    has   been 


if  •  •  -^^^^tf   '*'*'tprnal  mortality  of  ">:>  i)er  cent,  and  about 

li.  •     *  ^jrJi  *  k    phildren.     Vaginal  Cicsarean  section   has 

n,  "-"^^p^oBi*  ^"^  wonling^^  Bumm  it  should  be  i)erformed 
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immediately  after  the  first  attack,  but  others  (Ahlfehlt)  are 
against  it.  The  mortality  has  been  very  large — 4'S  [>er  cent. 
Edeliuhls  ^  recnmmeiRls  decapsulation  of  the  kidney.  Before 
delivery  it  competes  with  the  evacuation  of  the  uterus,  and  if 
eclampsia  continues  or  begins  after  deliveiy  it  is  a  final  resort 
when  all  other  measures  have  faileiL 

The  above  paf!;es  had  been  written  \\\wn  Prof.  W.  Stroganoff, 
of  St.  Petersburg,  }Hiblished  his  womh^rful  reporf  of  fifty-eight 
eases  of  eclampsia  without  a  death/  Prof.  Stroganoff  considers 
eclampsia  to  be  an  acute  infectious  disease,  which  usually  runs 
its  course  in  a  few  hours,  seldom  exceeding  24,  and  still  more 
infrequently  48  liours  in  duration.  He  fjelieves  chloroform  inha- 
lation (luring  the  attacks  to  be  injurious  on  account  of  its  effect 
on  the  res])iration.  During  the  attack  he  lets  the  jiatient  inhale 
oxygen  and  removes  all  weight  from  the  thorax.  After  the  first 
convulsion  lie  injects  \  grain  (15  niilhgranimes)  of  hydrochlorate 
of  mor|)hiru\  Tiiis  is  rejjeated  in  an  hour,  or,  if  the  pati(^nt  is 
unruly  and  has  muscular  twitching,  earlier.  After  the  second 
or.  in  bail  cases,  the  third  injection,  chloral  hydrate  (gr.  xx-xl  — 
from  I'M}  to  260  centigrammes)  is  given  by  the  mouth  or  by  the 
rectum  every  ti  to  10  hours,  so  as  to  kee]>  up  a  liglit  narcosis. 
If  a  convulsinn  threatens,  mor|ihine  is  injected  hyimdermically, 
Stroganoff  claims  that  the  combination  of  morphine  and  chloral 
is  more  effective  than  either  of  these  drugs  employed  alone. 

As  soon  as  the  uterus  can  be  emptied  without  doing  harm  it 
ought  to  be  done,  and  the  method  he  prefers  for  ol>taining  dilata- 
tion is  by  Champetier  <le  Ril>es\s  bag  witli  cnntinuous  traction. 
He  condenms  hot  baths  and  packs  and  never  uses  venesection. 
Besides  the  morphine  and  chloral  he  uses  only  sf^dium  bromide. 
Mucus  is  removed  from  mouth  and  nostrils,  the  room  well  venti- 
lated, ami  all  irritation  avoidetl.  If  a  vagimd  examinatidii  has  to 
be  made  or  the  urine  must  be  drawn  or  the  genital  canal  cleaned, 
the  patient  is  first  anaesthetized  with  chloroform.  If  there  is  any 
weakness  of  the  heart,  musk  or  sulphuric  ether  is  given. 

The  treatment  has  also  a  go<>d  effect  on  the  feet  us,  since  Strog- 
anoff had  an  infantile  mortality  of  only  11  per  cent.,  which  is  about 
one-fourth  of  the  r(Hnbined  statistics  ctf  German  obstetricians. 

In  a  later  article  ^^  Stroganoff  lias  increased  his  material  to 
one  hurulred  and  thirteen  eases  witli  six  deaths,  due  tojcnuipous 
pneumonia,  pueri)erid  sepsis,  or  the  morilumd  condition  in  which 
the  patients  were  received. 

If  convulsions  continue  after  the  uterus  is  enipty,  the  above- 
described  treatment  is  contimied,  and  at  this  stage  Zweifer 
extols  the  effect  of  bleeding,  followed  by  hypodermoclysis,  or 
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flat   woodrn  stick   woiiml   with   naniu'l  bctweei 
above  thr  t()ii.£!:iu\ 
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.^.  SUddcr. — \'ery  commonly  pregnant 
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.,  X  -n'urosis:  but  later,  when  the  uterus 

*\  tin*  mechanical  pressure.  The  chs- 
""  ...^.jit  that  it  makes  the  |)atient  nervous 
"  .r,..Jnt  of  the  general  health. 
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^oiiic   pregnant   women  cannot  retain  the 

Iribhles  away,  irritating  the  skin.     An 

'ves  great  relief.     Of  reniettie.s  coin- 

'  nf»88,   8tryelinine   and   ergot   are 

hemical  reaction  should  be 

•:\   phosphoric,  or  nitric 

'   of  eantharides,  turpen- 

Mil  lnuniide  of  potassium  quiet 

.->  may  strengthen  it. 

...V    :.^   due    to    pressure   against    the 

•  *ii  above,  it  is  often  a  symptom  of  a 

luy    have    very   serious   eonseiiuenees. 

'  tuie  in  time  be  emptied  with  a  catlieter, 

iust  be  replaced  aiul  lve|>t  in  |>iace  with  a 

.M-itiiinal  supporter,  and  rest  in  tlie  recumtieiit 

Ikii  be  usefuL 

\t    Kidney     of    Pregnancy    and    Nephritis. — The 

ii   f*f   the   urine   of  pregnant   and   [larturieiit    women^ 

in  good  healtli,  has  shown  that  altmminuria  and  tlie 

of    form-elements    are    common    occurrences.      Small 

M  of   albumin    are   present    in  aimut    4  per  cent,  of  all 

^ru   during   pregnancy,   and   in   one-thinl   of  women   during 

iOT»     What  is  still  more  remarkable,  during  the  last  m<uith  of 

)r<«jjEnancy  the  urine  of  nearly  all  wcunen  contains  hyaline  casts 

kncl   leucocytes.     This  change  in   the  secretion  of  the  healthy 

thlney  is  known  as  the  kidney  of  pregnancy,  and  is  doubtless 

[rhiefiy   due   to    Ihe   increased    abchuninal    |)r(^ssure:   Imt    mayl>e 

ithere  also  is  a  toxic  agent  at  work.     As  we  have  seen  above  under 

Ipernicious    vomiting    and    eclampsia,   sometimes    this    toxaemia 

Iftffects  primarily  the  liver.     The  kidney  of  pregnancy  is  commonly' 

fountl  in  the  seeoml  half  of  pregnam'y  and  particularly  among 

primipanr.      It  is  accompanied  by  some  {edema  of  the  lower  ex- 

[trcmities;  hut  otherwise  it  does  not  give  rise  to  symptoms:  and, 

A  rule»  the  urine  bectmies  normal  again  shortly  after  delivery. 

In  other  cases  it   is  only  t!ie  preciu'sor  of  acute  or  chronic 

'nephritis  and    may  lead   to  eclampsia.     Tlie  transition   from   a 

normal  condition  to  a  most  dangerous  one  is  then  almost  insen- 

ible,  BO  far  as  the  kidneys  are  concerned,  and.  as  we  have  said 

ibove.    the   secretion    should    he    carefullv    watched,    especially 

[towards  the  end  of  jiregnancy. 

The  idea  is  gradually  gaining  grouufl  that  oMlema  in  pregnancy 
in  not  wholly  due  to  the  venous  congest i(m  produced  by  tlie  press- 
ire  of  the  enlarged  uteruSp  hut  tliat  it  nearly  always  is  the  restdt 
*^0f  a  renal  disturbance.     By  omitting  sothum  ehloride  from  the 
diet  flu*  excretion  of  urine  is  increased  a!ul  the  ledema  diminished-' 


'  Cmtner,  Medi<!&l  Record,  September  8,  1906. 
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If  women  who  are  suffering  from  chronic  nephritis  become 
pregnant,  the  kidney  disease  is  aggravated,  and  interruption 
of  pregnancy  is  therefore  often  indicated.  The  diagnosis  is  based 
upon  the  history  of  the  case  and  on  the  presence  of  fatty,  granular^ 
or  waxy  casts. 

Acute  nephritis  may  also  develop,  and  is  characterized  by 
the  presence  of  numerous  red  blood-corpuscles  in  the  urine  and 
a  rise  in  temperature. 

All  kinds  of  inflammations  of  the  kidneys  are  apt  to  be  ac- 
companied by  hemorrhages.  Most  common  is  the  loosening 
of  the  normally  inserted  placenta,  which  frequently  becomes 
the  cause  of  the  death  of  the  fa^tus  and  may  also  endanger  the 
life  of  the  mother.  Frecjuently  the  placenta  is  found  to  con- 
tain white  infarcts.  Small  infarcts  are  quite  common  in  the 
placentae  of  healthy  women,  but  large  ones  are  mostly  allied 
with  albuminuria.  These  infarcts  are  formed  by  endarteritis  of 
the  villi  of  the  chorion.' 

In  other  cases  bleeding  from  the  intestine,  nose,  and  mouth 
has  been  observed. 

Ha>maturia  is  rather  rare  and  should  awake  the  suspicion 
of  severe  kidney  disease.  It  is  probably  due  to  toxaemia  and 
may  accompany  degeneration  of  the  liver  cells. 

Pyelonephritis  appears  sometimes  in  the  latter  half  of  preg- 
nancy. It  begins  with  sudden  pain  in  the  lumbar  region,  rise 
in  temperature,  and  in  some  cases  chills.  One  kidney  is  felt 
enlarged,  and  after  a  while  a  large  amount  of  purulent  urine  is 
evacuated,  when  the  pain  disappears  and  the  kidney  is  reduced 
in  size;  but  the  same  scene  is  apt  to  be  repeated.  It  is  due  to 
compression  of  a  ureter  by  the  uterus,  to  which  comes  invasion 
of  microbes  from  the  bladder  or  intestine.  The  condition  is 
serious  and  may  end  fatally.  The  patient  should  remain  in  bed, 
drink  copiously  diuretic  waters,  and  take  urotropin  or  cystogen. 
But  if  the  condition  appears  alarming,  pregnancy  should  be 
interrupted,  which  generally  is  followed  by  speedy  recovery. 

A  particular  form  of  inflammation  of  the  eye — retinitis 
alhuvnnurica — has  also  been  described. 

Treaf7nent. — The  strictly  normal  kidney  of  pregnancy  does 
not  call  for  any  therapeutic  interference;  but  as  soon  as  the  limit 
seems  to  ho  passed,  the  treatment  described  for  the  premonitory 
stage  of  eclampsia  is  indicated:  and  if  the  condition  assumes  a 
serious  aspect,  especially  when  there  is  marked  increase  of 
ammonia  and  diminution  of  urea,  pregnancy  should  be  brought 
to  an  end. 

§  25.  Diabetes  is  a  serious  complication  of  pregnancy.  It 
may  have  been  present  before  the  patient  became  gravid  or 
develop  during  pregnancy  or  labor.     Often  it  causes  abortion 

'  Whitridge  Williams,  Johns  Hopkins  Hospital  Reports,  vol.  ix. 
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or  premature  labor,  and  many  die  from  coma.  Towards  the 
end  of  pregnancy  a  little  sugar  is  often  found  in  the  urine.  If  it 
is  glucose,  it  is  a  serious  sign,  but  if  it  is  lactose — sugar  of  milk — 
it  is  due  to  activity  in  the  breasts  and  of  no  importance. 

§  26.  Floating  kidney  is  alleviated  by  pregnancy,  the  organ 
being  lifted  by  the  growing  uterus.  But  occasionally  the  pedicle 
becomes  twisted,  which  causes  intense  pain.  As  a  rule,  the  kid- 
ney can  be  replaced.  '  After  confinement  the  condition  is  apt  to 
get  worse  than  before,  when  the  kidney  should  be  steadied  with 
straps  of  adhesive  plaster  or  moored  by  nephropexia. 

§  27.  Fever  of  Pregnancy. — Some  authors  have  described  a 
fever  for  which  they  could  find  no  other  reason  except  pregnancy 
itself.  It  has  a  remittent  type,  becoming  worse  towards  evening. 
The  patient  is  hot,  restless,  and  cannot  sleep.  She  loses  flesh. 
Sometimes  she  has  an  intolerable  sensation  of  heat  in  the  genitals. 
The  disturbance  may  begin  early  and  last  during  a  large  part  of 
pregnancy  and  even  till  its  end.    It  is  probably  due  to  toxaemia. 

Cold  applications  of  plain  water  or  a  lead-and-opium  walh 
may  be  tried  and  antipyretics  given  internally. 

§  28.  Icterus  and  Liver  Disease. — A  pregnant  woman  may 
develop  a  common  catarrhal  icterus  which  runs  its  usual  course 
and  is  treated  with  the  same  remedies  as  in  the  unimpregnated. 
But  there  is  a  tendency  during  pregnancy  to  develop  a  malig- 
nant form  of  jaundice,  called  icterus  gravis ,  which  is  an  exceed- 
ingly dangerous  disease,  in  most  cases  connected  with  acute  yellow 
atrophy  of  the  liver.     It  is  probably  due  to  an  unknown  toxin. 

Frequently  the  child  is  dead  and  still  oftener  it  is  born  icteric. 

In  view  of  the  comparative  frequency  with  which  the  malig- 
nant form  of  jaundice  appears  in  pregnant  women,  it  is  wi^ 
for  the  physician  to  be  reserved  in  his  prognosis  in  any  case  of 
icterus  occurring  during  pregnancy. 

Acute  yellow  atrophy  of  the  liver  is  characterized  by  jaundice, 
a  disturbed  sensorium,  and  diminution  in  the  size  of  the  liver, 
due  to  extensive  fatty  degeneration  and  necrosis  of  the  liver  cells. 
It  is  a  rare  disease,  more  common  in  women  than  in  men,  and  in 
a  large  percentage — 37 — the  cases  are  connected  with  preg- 
nancy. The  liver  is  greatly  reduced  in  size,  flattened,  and  some- 
times does  not  reach  more  than  one-half  or  even  one-third  of  its 
normal  weight.  It  is  flabby  and  the  capsule  is  wrinkled.  Ex- 
ternally it  has  a  greenish-yellow  color.  On  section  the  cut  surface 
may  be  yellowish-brown,  yellowish-red,  or  mottled,  and  the  out- 
lines of  the  lobules  are  indistinct.  The  yellow  portions  represent 
an  earlier,  the  dark-red  a  more  advanced  stage  of  the  pathological 
process.  The  organ  may  cut  with  considerable  firmness.  Micro- 
scopically the  liver-cells  are  seen  in  all  stages  of  necrosis  and  in 
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spots  have  been  destroyed,  leaving  a  fatty,  granular  debris  with 
pigment  grains  and  crystals  of  leucine  and  tyrosine.  Hemor- 
rhages occur  between  the  liver-cells.  There  is  a  cholangitis  of 
the  finer  bile-ducts.  The  disease  is  ascribed  to  a  toxa^niic  catarrh 
of  these  ducts,  similar  to  that  found  after  poisoning  by  phos- 
phorus. The  other  organs  show  extensive  bile-staining,  and 
there  are  numerous  hemorrhages.  The  kidneys  may  show 
marked  granular  degeneration  of  the  epithelium,  and  usually 
there  is  fatty  degeneration  of  the  heart.    * 

The  disease  begins  with  a  gastroduodenal  catarrh  with 
icterus,  followed  by  headache,  delirium,  trembling  of  the  muscles, 
and  in  some  cases  convulsions.  Vomiting  is  a  constant  symptom, 
and  blood  may  be  brought  up.  Hemorrhages  occur  into  the  skin 
or  from  the  mucous  membranes.  In  pregnant  women  abortion 
may  occur.  Coma  sets  in  and  gradually  increases  until  death. 
In  a  majority  of  cases  there  is  no  fever,  but  in  some  there  is 
considerable  pyrexia.  The  pulse 'is  rapid,  the  tongue  coated. 
There  may  be  obliteration  of  the  liver  dulness. 

The  urine  is  bile-stained  and  often  contains  casts.  Frequently 
it  contains  albumin  and  sometimes  albuminose.  The  amount 
of  urea  is  much  diminished  and  that  of  ammonia  correspondingly 
increased,  from  the  normal  2  to  5  per  cent,  to  17  (Herter).  Leucine 
and  tyrosine  are  often  present.  The  stools  are  in  the  majority 
of  cases  clay-colored,  no  bile  entering  the  intestine.  The  disease 
is  nearly  always  fatal. 

The  treatment  consists  in  free  purgation  and  injection  of  nor- 
mal salt  solution  under  the  skin,  into  a  vein,  or  through  the  rec- 
tum. As  soon  as  the  percentage  of  ammonia  reaches  15  per  cent., 
or  perhaps  even  at  10  per  cent.,  the  uterus  should  be  emptied. 

Acute  yellow  atrophy  of  the  liver  may  follow  eclampsia. 
Some  think  that  the  focal  necrosis  of  the  liver  found  in  eclampsia 
represents  a  lesser  degree  or  an  earlier  stage  of  the  changes  found 
in  acute  yellow  atrophy.  We  have  also  seen  above  that  the 
changes  found  in  the  liver  of  certain  patients  who  have  succumbed 
to  pernicious  vomiting  are  like  those  found  in  acute  yellow 
atrophy. 

Most  likely  many  disturbances  in  the  condition  of  pregnant 
women  are  due  to  the  effect  of  one  or  more  poisonous  substances, 
but  so  far  chemistry  has  not  succeeded  in  isolating  them.  Car- 
baniinic  acid  is  the  only  substance  due  to  insufficiency  of  the 
liver  which  is  known  as  a  chemical  poison,  and  of  this  there  is 
not  enough  in  the  blood  to  have  a  toxic  effect. 

The  sui)p()sition  that  many  of  the  pathological  conditions 
developed  in  ])rep:nancy  are  due  to  a  poison  finds  a  basis  in  the 
similar  effect  of  i)oisoning  by  phosphorus  on  the  liver  and  on 
the  metabolism. 

In  the  early  stages  of  the  liver  affection  of  pregnancy  there 
is  little  or  no  disturl)ance  in  the  nitrogenous  metabolism,  and 
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probably  it  does  tiot  exist  until  the  liver  insufliciervcy  brings  it 
about  (Sonderu). 

In  many  pregnant  wnrin^ri  there  is  nnly  nliglit  fatty  degenera- 
tion, called  steatoisis  of  the  liver.  In  some  tliere  is  no  ieterus 
and  no  atropliy^  but  an  acule  juirenrhymalaus  bepalUis.  The 
organ  is  then  enlarged  and  the  niieroscope  allows  proliferation 
of  the  eonneotive  tissue. 

Upon  the  whole  the  liver  is  highly  exposed  to  functional 
anil  organie  disturl>anc€»s  in  pregnancy.  The  resultant  insufii- 
ciency  may  pass  without  serious  trouble,  but  in  other  cases  the 
most  serious  conditions,  such  as  pernicious  vomiting,  acute 
yellow  alrophy*  or  eelatupsia,  may  develop. 

According  to  Williams,  in  developed  he[iMtic  aftection  of  preg- 
nancy, the  liver  shows  a  tlegencration  similar  it)  that  in  vom- 
iting of  toxic  origin,  extending  from  the  centre  of  the  acini 
towards  the  interlolndar  spaces,  wdule  in  eclamjisia  the  necrosis 
begins  in  these  ami  s[>reads  towards  the  centre. 

Besides  the  liver  ami  the  kidneys,  the  sjtleen  may  l>e  afTected 
and  the  blood  *show  a  dissolution  similar  to  that  found  in  sepsis. 
There  is  a  tendency  to  hemorrhage  in  the  different  organs, — 
the  liver,  the  kidneys,  the  brain,— from  the  niucous  membranes, 
and  in  the  skin,  in  the  sliajie  of  petechia'. 

5;  29,  Progressive  Pernicious  Anaemia.  — We  know  tliat  nor- 
mally the  blood  of  |iregnant  women  Ijecomes  more  watery  and 
contains  less  luemoglobin  tlian  tliat  of  tiie  unimpregnated.  We 
have  also  seen  that  (edematous  swelling,  especially  of  the  lower 
extremities,  is  quite  common  and  tloes  not  forel)o«le  any  ill.  But 
.sometimes  the  limits  of  the  normal  are  overstepped.  Pregnant 
women  are  more  liable  than  others  to  fall  victims  to  tluit  mys- 
terious and  liread  disease  knowji  as  j>ernicious  ana'uiia.  It  ap- 
pears commonly  in  the  secotul  half  of  pregruincy.  It  is  likely  to 
cause  ab*>rtion  or  premature  labor,  and  is  nearly  ahvays  fatal. 
When  the  diagnosis  is  made,  wiiich  is  based  upon  the  uuilis- 
turbed  nutrititjn  c(nnl>ined  with  jmllor,  great  weakness,  ten- 
dency to  henuirrhage,  ami  great  destruction  of  the  red  blood- 
corpuscles,  an  attempt  should  l>e  made  to  arrest  the  disease 
by  means  of  the  extract  of  red  bone  marrow*  in  large  doses,  a 
tal)lespoonful  three  f)r  four  times  a  day,  together  w'ith  a  rich 
albuminoid  diet  ancl  pure  strong  wine.  But  if  a  decided  im- 
provement does  not  soon  begin,  pregnancy  should  be  inter- 
rupted, aful  tire  same  treatment  continued;  or  other  remedies 
8ul)stituted.  especially  arsenic,  ami  if  there  is  no  hemorrhage, 
chalybeates.  But  even  after  the  uterus  has  been  emptied  the 
prognosis  is  very  doubtful, 

Ji  30.  Leucocythaemia,  or  Leukaemia. — In  normal  pregnancy 
the  number  of  leucocytes  is  increased,  but  in  rare  cases  a  true 
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u ".u'lK'vtluvtiiia  develops.  Then  there  is  an  enormous  increase  in 
v-i«!o:io<.>  bKuHl-oorpuscIes,  and  there  appear  large  mononuclear 
oells  wiihout  h;enioglolnn  and  nucleated  red  blood-corpuscles. 
The  vlisease  does  not  pass  to  the  fcrtus;  nor  does  it,  if  congenital 
in  the  Kvnis.  iniplieate  the  mother,  showing  that  the  partition 
l>ei\veeti  ilie  maternal  and  fetal  organisms  in  the  placenta  is  im- 
permeable tv^  Oi>lorless  blood-corpuscles.  The  chronic  form  has 
less  ititluenee  on  pregnancy,  although  it  sometimes  leads  to 
misearriaire:  bin  leukaemia  appears  also  in  an  acute  form,  which 
euvls  in  a  few  weeks,  and  usually  leads  to  the  death  of  the  fa»tus. 
If  the  mi>ther's  eiuulition  becomes  aggravated  through  preg- 
nancy, it  is  proper  to  seek  to  better  it  by  the  artificial  termina- 
lion  of  the  gestation. 

;J  31.  Pemphigus. — A  small  number  of  cases  have  been  re- 
pi>rievl  in  which  a  vesicular  erui)tion  took  place  during  preg- 
nancy, vlisappeared  after  childbirth,  and  had  a  tendency  to 
reappear  in  each  following  pregnancy.  The  eruption  begins,  as 
a  rule,  on  the  extremities,  from  which  it  extends  to  the  trunk, 
bui  it  hardly  ever  invades  the  head.  It  consists  of  red  spots  upon 
wliieh  rise  vesicles  varying  in  size  from  that  of  a  pea  to  that  of 
a  walnut.  They  are  grouped  together.  Their  contents,  at  first 
scrvui>i.  become  mucoi)urulent.  These  blebs  dry  up  and  form  a 
thick  scab,  after  the  fall  of  which  the  skin  for  some  time  pre- 
sents a  dark-blue  color.  The  eruption  is  accompanied  by  a 
IniMiiiig  and  itching  sensation,  which  prevents  the  patient  from 
^leepinii  and  causes  fever,  loss  of  flesh,  and  general  debility. 

\s  treatment,  alkaline  washes  and  internal  tonics,  such  as 
ir\>n.  arsenic,  coil-liver  oil,  (piinine,  etc.,  are  recommended. 

^  3i.  Impetigo  herpetiformis  is  a  very  serious  disease,  since 
v»i  ;»  patients  descril)ed  by  Ilebra  4  died.  During  the  latter 
nuMiilis  o(  pregnancy  there  appears  at  the  groin,  at  the  umbiH- 
vu^.  on  the  breasts,  in  the  armpits,  and  later  in  many  other 
pl.ive^.  an  eruption  consisting  of  small  pustules  of  the  size  of 
pm  lieavls.  cli»sely  grouped  togetlier.  and  filled  with  a  thick 
^;uvm'^ll  yellow  tluid.  These  pustules  dry  up  and  form  a  thick 
biy^wn  M-ab.  around  wliich  spring  up  new  pustules  whose  scabs 
Invi'MJc  mergetl  in  the  first  (me.  Gradually  the  circles  join 
vMie  aitolher  until,  finally,  the  whole  body  is  covered  with  the 
,':upiu»ii.  The  |>atient  has  a  continuous  or  remittent  fever,  the 
'.o:j,:k;ue  becomes  dry,  and,  as  a  rule,  the  issue  is  fatal.  Both 
^viuphVii^i^  J^^^^l  iiiil)etigo  herpetiformis  are  doubtless  of  toxa»mic 

'  r*Asittfifnt.     It  is  proper  to  prescribe  arsenic  internally  and 
.;ci5uatol   aiul    similar   i)ow(lers   externally   for   a  limited   erup- 
i^^r     When  it  spreads,  n^lief  is  given  by  the  permanent  bath, 
v  Nihieh  ichthyi>l  or  creolin  may  be  added. 
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§  33.  Mastitis. — The  development  of  the  mammary  glands 
during  pregnancy  sometimes  leads  to  an  inflammation  and  for- 
mation of  an  abscess.  In  some  cases  the  starting-point  is  an 
eczema  of  the  areola.  The  patient  should  lie  in  bed.  Garrigues's 
waist  (Fig.  239)  should  be  applied,  and  outside  of  that  an  ice- 
bag.    If  an  abscess  forms,  it  must  be  opened  and  drained. 

§  34.  Eczema  of  the  Areola. — This  is  not  very  rare  and 
causes  annoyance  by  its  itching,  and  may,  as  we  have  said, 
lead  to  mastitis.  The  affected  part  should  be  covered  with  com- 
presses dipped  in  Burow^s  solution  of  acetate  of  aluminum, 
renewed  when  it  gets  dry,  or  rubbed  with  ointment  of  lead. 

H      Plumbi  oxidi ^ss  (15  grammes) 

01.  olivarum 5  iss  (45  grammes) 

Aquse 5  ii  (60  grammes). — M. 

Boil  to  consistency  of  thick  cream. 

The  same  unguent  is  also  smeared  on  a  piece  of  muslin,  with 
which  the  affected  part  is  covered.  Outside  is  placed  a  piece  of 
gutta-percha  tissue  and  then  the  waist.  The  ointment  is  used 
morning  and  evening. 

§  35.  Lead  poisoning  leads  frequently  to  abortion  or  prema- 
ture labor,  and  even  if  the  children  are  born  alive,  they  generally 
die  young. 


CHAPTER   VIII. 

COMPLICATION  WITH    ACUTE    INFECTIOUS    DISEASES. 

§  I.  Gonorrhcea.  —  Modern  researches  have  taught  us  how 
serious  an  affection  a  gonorrhoea  is,  and  how  great  an  influence 
it  exercises  on  propagation.  Quite  frequently  it  renders  both 
man  and  woman  sterile,  but  for  the  female  sex  it  is  much  more 
dangerous,  often  invading  the  internal  genitals  and  causing  en- 
dometritis, salpingitis,  oophoritis,  and  peritonitis,  with  adhesions, 
affections  that  may  end  fatally  or  leave  the  patient  an  invalid 
or  necessitate  dangerous  and  mutilating  operations  that  often 
lead  to  other  irremediable  sufferings.  Even  many  years  after 
having  been  infected  a  man  can  produce  such  an  effect  by  so- 
called  Intent  qonorrhaa. 

Besides  thus  opposing  a  harrier  to  conception,  gonorrhoea, 
if  impregnation  takes  place,  may  have  a  baneful  influence  on 
gravidity,  labor,  and  the  puerperal  state. 

The  gonococci  work  their  way  into  the  mucous  membrane 
and  submucous  tissue  of  the  vagina,  and  cause  the  formation 
of  small  elevations  varying  in  size  from  that  of  a  millet-seed 
to  that  of  a  lentil — so-called  granular  colpitis.  Gonococci  have 
been  found  also  in  acute  decidual  endometritis. 
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UB  of  Asiatic  cholera,  the  i»MLniMio4'orrti?^,  stR'ptouofci, 
ci»  and  bacillus  coli  coiiiinuriis  have  all    l>eeri    foiitui 

let  fet'er  the  f reins  seems  to  be  aJleeted  at   I  lie  same 

i»  ai*  the  mother.    It  may  be  born  with  the  rash  or  in  the  stage 

lei^ijuamation.     The  same  is  the  case  with  mcdsles.     In  .^^mall- 

the  chilli  may  be  born  with  pnstules  or  cicatrices.     In  ma- 

the  i>lasmodiui!i  has  not  been  found  in  the  fretus,  but  the 

d  has  been  born  with  a  swollen  si)leen  and  characteristic 
pigmenlatioii  is  frequenily  found  in  its  organs.  When  the  mother 
liAs  influenza,  the  cliild  may  V»e  \nrpn  with  it*  as  evinced  by  sneez- 
ing, rapid  respiration,  high  temi>erature,  and  fretjuent  pulse. 
The  anlltrax  ImviUna  has  been  found  in  the  fudus.  Tlie  disease 
is  nearly  always  fatal. 

IVrha])s  the  fietus  may  also  l>e  killed  liy  absorbing  toxins 
from  the  mother. 

Sometimes  the  death  of  the  ftetus  may  l)e  caused  seet)ndarily 
by  premature  uterine  contractions  excited  by  the  oveiheated 
blooiL 

In  tifphoid  jerer^  rkolera,  and  smallpox,  hemorrhage  often 
takes  place  in  the  tleeidua. 

In  cholera  there  is  a  sudden  dimitiutioii  in  the  liquor  amnii. 
It  h  very  dangerous,  not  only  during  pregnancy,  but  also  during 
I  he  first  days  of  the  puerperium. 

Snuillpox  may  affect  one  twin  while  tlie  other  escapes,  and, 
what  is  still  more  rerruirkable,  th<^  child  nniy  be  born  with  it 
although  the  disease  did  not  affect  the  mother.  The  former 
occurrence  may  be  ex|)lained  by  supposing  that  one  of  the 
placentas  or,  if  there  is  only  one,  a  i>ortion  of  this  remains 
liealthy.  If  the  luotlier  had  smallpox  during  gestation,  the 
child  is  refractory  to  vaccination.  If  the  mrjther  was  vaccinated 
during  pregnancy,  vaccination  sometimes  takes  in  the  child  and 
sometimes  not. 

Patients  who  have  had  malaria  liefore  l>ecoming  pregnant 
are  v(*ry  apt  ttj  get  new  attacks  <hning  graviility  or  the  ])uer- 
perium.  tjuinine  is  well  borne  by  the  pregnant  woman  and 
does  not  show  that  oxytocic  effect  which  it  lias  when  labor 
pains  have  begun,  but  the  tlisease  itself  is  liable  to  cause  abor- 
tion or  |)rcnrature  labor. 

Pneuffhirtln  and  plenrisif  are  exceedingly  dangerous  comj^li- 
_  itions  of  pregnancy.  If  labor  has  not  begun,  everything  should 
he  done  to  post|H>ne  it.  The  induction  of  premature  lalror  is 
contraimlicated,  liecause  labor  interferes  with  respiration  and 
throws  extra  wcjrk  on  the  hi^art.  If,  on  the  other  hanil,  hd)or 
has  begun,  the  sooner  the  ))atient  t*an  get  through  with  it  the 
better,  and  the  accoucheur  should,  therefore,  u.^e  every  known 
means  of  expediting  the  prc^cess,  such  as  tlilatation  of  the  cervix, 
version  and  extraction,  or  forceps  delivery. 
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Erynpeln^  i«  one  of  the  most  dangerous  complications  of 
pregnancy,  the  <trept^>coccii5  causing  this  disease  and  the  worst 
form  of  puerperal  infcfction  being  identical. 

/nfluema  interferes  nith  conception  and  is  a  frequent  cause 
of  alx^rtion.  It  was  noted  that  nine  or  ten  months  after  a  large 
epidemic  in  Switzerland  there  was  a  great  diminution  in  child- 
birth, 7K>  that  in  189(1  there  were  5287  less  confinements  than  the 
average  of  the  four  preceding  years. 

HydrophrMa  has  l>een  obsen'ed  in  few  pregnant  women. 
The  children  remained  healthy. 

Injuries  are  common,  and  if  they  lead  to  seplicctmia  the  foetus 
nearly  always  dies. 

Smallpox  and  erj'sipelas  are  so  exceedingly  dangerous  and  so 
easily  carried  from  one  patient  to  another  that,  whenever  feasi- 
ble, doctors  and  midwives  who  have  such  a  case  on  hand  should 
abstain  from  going  to  a  pregnant  or  parturient  woman.  If  they 
are  obliged  to  do  so,  they  should  change  all  their  clothes,  take  an 
entire  bath  with  corrosive  sublimate,  pay  extra  attention  to  the 
disinfection  of  their  hands  (p.  190),  and  use  rubber  gloves. 


CHAPTER   IX. 

COMPLICATION    WITH    CHRONIC    DISEASES. 

§  I.  Syphilis. — Among  chronic  diseases  syphilis  has  the  great- 
est influence  on  pregnancy.  If  the  father  has  syphilis  in  the 
primary  or  secondary  stage,  both  the  mother  and  the  foetus 
become  infected. 

If  the  mother  at  the  time  of  conception  has  syphilis  in  these 
early  stages,  she  communicates  it  also  to  the  foetus.  If  she  is 
healthy  when  she  conceives  and  becomes  infected  later,  the 
result  in  regard  to  tlio  child  differs.  The  nearer  conception  the 
infection  occurs,  the  more  likely  is  the  fa»tus  to  get  the  disease, 
but  if  the  infection  does  not  take  place  before  the  last  three 
months  of  pregnancy  the  fa^tus  nearly  always  escapes  contami- 
nation. 

A  woman  may* live  with  a  syphilitic  man  for  years  \idthout 
being  infected,  but  when  she  becomes  pregnant  by  the  same 
man,  she  may  become  infected  through  the  foetus,  by  what  the 
Fr(»nch   call  choc  de  retoiir. 

When  the  man  is  in  the  tertiary  stage  of  syphilis,  both  mother 
and  frrtus  may  escape  infection.  If  the  disease  is  old  in  both 
parents,  the  child  may  be  born  apparently  healthy,  but  syphilis 
is  latent  in  it  and  may  break  out  after  many  years. 

The  same  may  b(*  the  case  if  the  mother,  during  her  preg- 
nancy, undergoes  thorough  mercurial  treatment. 
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SyphilLs  in  tlu»  mollier  exercises  its  inHuence  on  the  fa^us 
longer  than  tliat  of  the  father;  but,  as  a  rule,  the  parental  inHu- 
ence ceases  after  a  lapse  of  from  4  to  6  years.  Kxceptionally  it 
may  continue  10  years  or  more,  one  abortion  following  ilie  otlier. 

Often  the  sypliilitie  fa^tiis  is  expelled  in  the  earlier  months  of 
pregnancy.  If  development  goes  on  longer,  the  ftetus  may  be 
born  in  a  macerated  condition.  The  time  of  the  oeeurrenee  of 
abortinn  is  commensurate  with  the  time  elapsed  since  the  parents 
were  infected.     Thus,  in  successive  pregnancies  abortions  are  fol- 

Fio.  271. 
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SyphniUc  viIlyj«of  the  thortoiiK    (FrilnkcL) 


lowed  by  premature  labor,  until  finally  sometimes  a  viable  child 
is  born. 

The  cause  of  tlie  dt^ath  of  the  fo'tus  and  the  miscarriage  is 
found  in  the  placenta,  which  is  uimsually  large  and  fieavy.  In 
the  interior  of  the  villi  of  the  chorion  numerous  round  and  spin- 
dle-shaped cells  are  produced,  which  compress  and  finally  ob- 
literate tlie  bh*od- vessels.  The  epitlit^Hum  of  the  villi  under- 
goes also  a  cell  ])roliferation,  a!id  the  whole  villus  becomes 
swollen.     (Figs.  271,  272.1 

The  maternal  part  of  the  placenta  becomes  the  seat  of  a 
gummous  endiunetritis,  forming  ncKkiles  of  connective  tissue. 
The  liver  and  the  spleen  are  swollen  ami  may  weigh  three  times 
as  much  as  nornuiL  The  junctions  of  the  diapliyses  and  the 
epiphyses  undergo  great  changes,  which  will  l>e  described  later. 
(iSee  DiSEASKs  of  thf:  Nkvv-Horx.) 
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As  soon  as  a  pregnant  woman  affected  with  sypiiilis  comes 
inuler  observation,  she  ought  to  be  treated  with  mercury.  This 
drug  is  not  only  borne  well  Ijy  motlier  and  fietus.  but  the  num- 
ber of  miscarriages  and  premature  labors  is  much  diminished 
under  its  use. 

If  the  mother  aborts  or  gives  birth  to  a  macerated  child,  she 
ou^hl  to  undergo  mercurial  treatment  before  a  new  conception 
takes  place,  and  probably  the  husband  will  need  the  same  core. 

Fig,  272.  ' 


VUll  in»m  thv  Uiu^of  demarcatiou  between  healthy  aad  diaeAsea  plu^enta]  Uwne.  (PhLnkel.) 
n.  •vmOU*!!  vH1u»  nUctl  wtih  {tmuuUtiou  celU;  6,  slendtir,  almcet  luiiaUiy  viliuB:  c,  tmnsition  from 
hvMUhy  to  4ltMiti»iHt  vtilu». 


S  a.  Tuberculosis.  —  Pregnancy  has  a  had  influence  on  tuber- 
eulnus  (iHtients.  The  ravages  of  the  disease  continue,  and  the 
weakening  inHuen(*e  of  the  pnerpery  is  still  more  deleterious. 
Sometimes  the  patients  die,  and  then,  as  a  rule,  when  the  fatal 
isjiue  appr(»aches,  the  child  is  born  before  the  normal  term. 
Otherwise  the  disease  rarely  causes  abortion  or  premature  labor. 
I^jrtunately,  tubercuhHis  ]mtients  are  less  apt  to  conceive.  Their 
chiltben  are  mostly  small  and  weak:  but  exceptions  are  not  rare 
wlien  a  tu!>ercu!tms  nintlier  gives  birth  to  a  plump  chihb 

A  direct  transfer  of  tubercle  bacilh  rarely  takes  place.  If 
it  d<K\s,  the  epithelial  cover  of  the  villi  of  the  chorion  and  the 
interior  of  the  villi  are  found  diseased,  IMtjoil-vessels  become 
<diliterated,  cas<*ous  foci  are  formed,  and  the  fetal  blood  swarms 
with  bacilli.  The  sujjrarenal  capsules  have  also  been  found  in 
a  caseous  condition. 

While  the  three t  passage  of  bacilli  is  rare,  there  can  be  no 
(hnibt  al>oiit  the  disease  being  frec[uently  inherited  from  the 
motluM\  In  fact,  children  born  of  a  mother  suffering  from 
advanced  tuberculosis  nearly  all  sooner  or  later  succumb  to  the 
disease.  This  is  probably  due  to  a  toxin  passing  l>y  osmosis 
fronj  mother  to  frctus.     Tuberculosis  can  also  be  inherited  from 
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the  father,  in  which  ca^e  we  must  suppose  a  so  far  iuex|)lieable 
iiifeclion  through  the  semen.  In  both  cases  the  disease  may  not 
appear  for  many  years.  Perhaps  it  J  hen  i8  due  to  direct  infee- 
tior»  hiter  in  life,  facilitated  by  tlie  inherited  weak  constitution. 

Pregnancy  is  particularly  baneful  to  those  afflicted  with  la- 
ryngeal tuberculosis,  the  vast  majority  dying  either  during  gra- 
vidity or  shortly  after  delivery*  Artificial  abortion  is  therefore 
justihable  if  the  conditicui  of  the  larynx  is  such  that  it  would 
offer  a  prospect  of  iiiiprtjvement  if  It  were  not  complicated  witli 
pregnancy.' 

In  other  forms  of  tuhereuhtsis  it  is  advisable  to  otiserve  an 
expectant  attitude.  Artificial  abortion,  however,  shouhl  always 
l>e  considered  wlien  there  is  ]>res(uit  a  destructive  fpl>rile  process 
or  the  patient  hjses  Hesh,  It  lias  been  foujul  much  safer  than 
the  induction  of  premature  labor. 

A  tubercuhius  mother  ought  not  to  nurse  her  child, 

§  3.  Heart  Disease.  —  In  itself  a  dangerous  condition,  val- 
vular lieart  disease  becomes  much  more  so  during  pregnancy, 
when  even  under  normal  eircumstanceB  the  heart  has  to  perform 
increased  wtirk.  If  the  valvular  disease  is  perfectly  efjiiipensated, 
pregnancy  may  have  a  smooth  course;  but  if  tlie  com]jensation  is 
inrperfeet^  the  prognosis  is  doubtful.  Dyspntra,  cyanosis,  ana- 
sarca, ascites,  albundnuria,  hydrothorax,  and  puhnonary  (pdema 
may  deveioi>;  an  embolus  may  cause  apoplexy,  or  a  fibrinous  clot 
form  in  the  hf^irt ;  or  fresh  endocarditis  may  increase  the  ol^strne- 
tion  to  circtdation.  Sutlden  deatli  may  occur  either  dining  jireg- 
nancy.  during  lalifjr,  or  in  the  puerperium  through  jjaralysis  of 
the  heart.  In  pregnancy  a  fatal  exit  is  not  common;  but  the 
exertion  of  labor  is  particularly  dangerous,  and  tliere  is  still  a 
eonsideralile  mortality  during  the  putTpery. 

The  monn^nt  follnwing  the  expulsion  of  the  child  is  particu- 
larly tlangerous,  which  i^rolmbly  is  due  to  the  diminished  ab- 
dominal pressure,  when  all  the  large  abdominal  vesst^ls  become 
overfilled  with  Idood,  am!  there  is  a  temporarf  lack  of  blood  in 
the  heart,  which  may  arrest  its  mofitui. 

Heart  disease  often  causes  al)ortion  or  |)remature  labor. 

Treatment. — The  pregnant  woman  suffering  from  heart  dis- 
ease should  be  spared  all  physical  exertion  and  mental  emo- 
tion. If  her  concfilitm  becomes  dangerfnis,  if  may  l>e  necessary 
to  perform  artificial  abortion.  Induction  r)f  premature  labor  is 
Ie?is  often  indicated.  The  mend)ranes  should  be  ruptured  early, 
since  the  escape  of  lif|uor  aninii  already  gives  some  relief  from 
the  dyspncea.  During  labor  the  patient  will,  as  a  rule,  be  unable 
to  occupy  the  comnitm  postures  on  the  back  or  the  left  side,  and 
must  8it  up  in  order  to  breathe.     Labor  should  l>e  abbreviated 
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:nierperium,  has  in  very  rare 
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death.    (8ee  Pikupkhal  In- 


.-j'.v.  a  rare  disease,  and   those 

\   to  succumb  to  hemorrhages 

.    -caching   the   childbearing   age. 

^  iisease  becomes  ])regnant,  there 

:>  hemorrhage  occurring  during 

'.ice  may   take  ])lace  in   the  de- 

:  .iuring  any  of  the  stages  of  labor, 

.::Hicly  after  the  ex])ulsion  of  the 

\..vd  to  death. 

.   ;:  the  jiatient  to  hemorrhage,  the 
.  -..:  to  combat   it  in  every  way,  with 
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.v::nr  ^^^  common  a  condition,  it  is  a 
•••^.^nancy  and  childbirth;  but.  as  a 
..■-  trouble.     Old  injxuinal  and  femoral 
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►tviir  during    i)regnancy,    the   intestine 

"^^/^J^iwing  uterus  and  i)ulled  out  of  the 

\in  the  other  hand,  an  umbilical  her- 

*•''  V  the  htt^«  iiW^iy.  esi)ecially  among  pluri- 

'*  .V*U  tirst  appearance  or  get   worse  during 

''"^^"■^^  ll)0  intestine   may  be  comi)ressed  in 

"■^^^  writer  has  sern  an  inguinal  hernia  form 
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in  a  first  pregnancy  in  a  woman  who  had  never  had  one,  and  in 
whom  it  disappeared  again  shortly  after  the  birth  of  the  child. 
It  is  easy  to  understand  the  mechanism  of  such  an  accident. 
By  the  growth  of  the  uterus  the  abdominal  wall  becomes  distended 
and  the  inguinal  canal  enlarged,  so  as  to  facilitate  the  passage 
of  the  intestine,  and  during  involution  the  canal  becomes  again 
narrow  enough  to  resist  the  escape  of  the  gut. 

An  umbilical  hernia  should  be  kept  back  with  a  pad  and 
spring,  but  trusses  cannot  be  applied  to  inguinal  or  femoral 
hernise.  In  the  case  referred  to  above  the  hernia  caused  pain, 
and  was  successfully  kept  back  with  a  pad  and  an  elastic  narrow 
silk  strap  surrounding  the  pelvis,  made  by  the  Pomeroy  Truss 
Company,  on  Union  Square,  New  York. 

If  a  hernia  becomes  incarcerated,  taxis  should  be  tried,  and 
if  successful,  some  such  supporter  should  be  used  to  keep  the 
intestine  in.  If  it  is  not  possible  to  replace  it,  herniotomy  must 
be  performed.  Induction  of  premature  labor  has  also  given 
a  good  result.  During  labor  the  hernia  should  be  kept  back 
manually,  and  if  there  is  any  pressure  on  it  delivery  should  be 
expedited  with  the  forceps. 


CHAPTER   X. 

DEATH  OF  THE  MOTHER  DURING  PREGNANCY. 

The  laws  of  most  countries  prescribe  that  if  a  pregnant 
woman  dies,  and  the  foetus  is  alive  and  at  a  period  of  develop- 
ment at  which  it  is  viable,  it  shall  be  the  duty  of  the  physician 
to  perform  Csesarean  section  on  the  body, — that  is  to  say,  cut 
through  the  abdominal  and  uterine  walls  and  remove  the  child. 
This  was  already  a  law  with  the  old  pagan  Romans,  and  the 
Roman  Catholic  Church,  desiring  to  give  the  child  the  benefit 
of  the  baptismal  rite,  inculcated  the  same.  Numerous  opera- 
tions of  this  kind  have  been  performed,  but  the  outlook  for  de- 
livering a  living  child  and  for  its  remaining  alive  is  poor  indeed. 
Puech  found  that  in  331  operations,  101  children  showed  signs 
of  life  when  born,  but  only  43  continued  to  live.  The  fcrtus  dies 
of  asphyxia  very  soon  after  the  mother.  To  have  any  chance  of 
success,  the  operation  must  be  performed  within  a  few  minutes 
after  the  death  of  the  mother.  Ten  minutes  later  there  is  very 
little  hope  of  saving  the  child,  although  there  is  a  case  on  record 
in  which  the  foetus  was  extracted  twenty-three  minutes  after 
the  death  of  the  mother;  it  was  deeply  asphyxiated,  but  sur- 
vived. The  chances  are  best  when  the  mother  is  suddenly 
killed  by  some  injury,  but  how  rarely  will  a  physician  then  be 
present  and  be  prepared  to  operate!  If  she  dies  of  some  pro- 
tracted disease,  the  chances  are  that  the  fcrtus  is  nearly  dead 
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nr^r.ASKS   OF    THK    OVVM. 

Vtt-'^v'CTC  8««ds.    -  Not    infrequently    solid    or    hollow 

'     .  .  ;xrrn»iing  from  the  skin  of  the  fcvtus  to  the  in- 

^  /    •\-^uc  cavity  I  Fig.  273),  or  between  different  parts 

y-£    274\     These  strings  may  cause  intra-uterine 

•/ ';niK<   «Fig.   275),    the   cut-off   parts   sometimes 

.    -  xhc  li<iuor  aninii.     The  bands  may  also  i)revent 

'        .  l-^^^^xi  Iving  develoi)ed,  or  they  may  compress  the 

•-;<  cause  the  death  of   the  fcrtus,  or  the  adhesion 

i  !>vuni  and  the  foetus  may  be  jilaced  so  as  to  pre- 

'^  '      v^rmation  of  tln^   cord.     AVlien    a   tubular  Imnd   has 

—  tlv  torn  off  fnmi  the  fcrtus,  the  corres])onding  part, 

X     'o  back  of  tho  head.. will  show  a  defect  in  the  skin,  like 

'    '  -^  «<*  bands  arc  doubtless  due  to  a  kind  of  arrest  of  develop- 

\he  amnion  not  soparating  all  over  from  the  fcrtus  by  in- 

■     ^uins:  Hquor  aninii.  but  remaining  in  contact  in  some  places 

•  •^i'  tlie  fietus.    Thus  bn^ader  adhesions  would  be  formed,  but 

'•     1  the  liquor  amiiii  increases  in  amount  these  adhesions  are 

'Irawn  iHit  in  the  shajie  of  strings  or  tubes. 
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§  2.  Hydramnion,  or  Hydramnios. —  Ilydrainiiioii  is  a  dropsy 
of  the  aiiniioii.  tujntfi8tiiig  in  toti  lar^e  an  amount  of  liquor  ainiiii. 
It  is  not  possible  to  tie  line  the  liniit  where  hydraniiiitjs  hegins. 
The  normal  amount  of  amniotic  Huid  is  2  or  3  i>ounds,  but 
we  hardly  call  the  excess  hy- 

dramninn  ujdess  it  gives  rise  -ig.  .i  . 

to  some  discomfort  or  danger. 

El  lit  log  If . — 1 1  y  d  r  a  n  n  u  u  n  is 
much  nujre  common  anu^ng 
pluriparu*  than  among  pri mi- 
pane.  It  is  often  combined 
witli  twin  pregnancy,  and 
quite  fretiuently  the  ftetus  is 
malformed  or  diseased.  In  a 
general  way  we  iiniy  nay  that 
anything  that  increases  tiie 
secretion  or  interferes  with 
the  resorption  of  the  liquor 
amnii  may  be  a  cause  of  hy- 
dnunnmn.  The  cause  is  by 
far  more  commonly  situated  in  the  ovum  or  the  (a^ins  than  in 
the  mother,  lu  sjieaking  of  the  ovum  at  term  (p.  68)  1  said 
that  the  amnion  has  neither  nerves  nor  blood-vessels,  hut  at  an 
earlier  stage   arteries,  veins,  antl   eapillaries,  the   so-called   vasa 
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Amniotic  bunds  erirlriilltif?  le^s  i»f  rniir-monrh»-ol<1  Uvim.    {AhUeldA 

fropria,  are  found,  whieli  later  heeome  solid  fibrous  strings,  and  are 
normally  closed  two  nionths  hef<»re  tlie  end  of  pregnancy.  If  these 
vessels  almormally  remain  open,  a  transudation  of  serum  takes 
place  through  their  walls,  giving  rise  to  hydramnion.  In  other 
eases  the  amnion  is  found  inflamed,  thickened,  and  its  epithelium 
in  a  state  of  cell  pro1iferati<»ri.  Sometimes  a  stenosis  has  been 
found  in  the  umbilical  vein  or  a  cirrliotic  liver  of  syphilitic  origin 
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or  valvular  disease  in   the  fetal  heart  or  ^irnosis  of  Uh-  (iui 
Hotalli,  ill!  of  Avhi<*li  would  eaiise  a  stasis  of  blood  and  transuda- 
tion of  serum. 

Very  often  fetal  anomalies  are  found,  such  as  hydrorrhaehi 
exstrophy   of  the   bladder.   heniicephaluS,  cleft    palate,   hareli| 

adhesions  of  the  amnion  to  the  surface" 
of  the  foHus  or  to  inner  organs  in  still 
^^^0^^\  ctpen  cavities,  where  blood-vessels  may 

t  K^       ^  he  freely  exposed  in  a  condition  favor- 

J'M^m 'C'^X     I     ^^^^  transutlation  of  serum.    In  one  case 
pT    ^^\^  ^1**^'  ft'tid  skin  was  the  seat  of  na'vi. 

In  the  mother  has  been  found 
Bright *s  disease,  heart  disease,  or  liver 
disease,  causing  anasarca  and  dropsy 
of  the  cavities  of  the  trunk;  syphilis, 
leuk^rniia,  or  a  mem  i  a. 

Ny/?//>/<)m.*c,— Ilydramnion  causes  a 
great  distention  of  the  abdomen*  As 
a  rule,  it  develops  slowly  towards  the 
end  of  pref^nancy.  rsually  the  uterus 
is  felt  distinctly  fiuctuating.  hut  some- 
limes  it  is  so  tense  that  no  fluctuation 
is  perceived,  and  it  feels  quite  hard. 
Per  vapinam  we  feel  the  lower  uterine  segment  bulge  downward, 
and  the  cervix  drawn  high  ujnvard  and  backward.  It  may  be 
obliterated  and  tlie  os  dilatefl.  but.  strange  enough,  the  ov\im 
itself  is  Haccid.  As  a  rule,  no  |>resenting  part  is  felt,  because  the 
fcetus  occupies  an  aljnornial  situation.  Through  the  abdominal 
wall  the  uterus  is  felt  having  a  globular  shape,  a  great  deal  of 
water  is  displaced  before  we  rea(*h  the  ftetus,  often  tl»e  small 
parts  cannot  be  felt  at  alb  and  the  larger  portions  of  the  foetus, 
as  well  as  the  place  wlicre  the  fetal  lieart  is  heard  easily^  shift 
posit  ioiK 

The  great  distention  of  the  uterus  causes  neuralgia,  dyspnrea. 
and  swelling  \>i  the  hiwer  extremities,  or  even  thrombosis  of  a 
vein. 

DiatffKfsis. — If  we  are  sure  that  the  [latient  is  pregnant,  there 
is  no  dithculiy  in  iliagnosticating  hydramnioQ*  Otherwise  her 
condition  might  he  due  tf)  an  trvarian  cyst.  Great  attention 
should  therefore  be  paid  to  the  fetal  heart-sound  and  other  signs 
of  pregnancy  and  the  history. 

Pro(jn(h^is. — The  prognosis  for  both  mother  and  child  is  less 
good  than  in  normal  pregnancy.  Hydramnion  not  only  causes 
discomfort  and  suffering,  but  labor  may  set  in  prematurely, 
or  the  interference  with  circulation  may  become  so  great  that 
induction  of  premature  labor  becomes  necessary.  The  sudden 
escape  of  a  large  amount  of  liquor  amnii  and  consequent  lack 
of  blood  in  brain  or  heart  may  cause  loss  of  consciousness  or 
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heart  failure,  Tlie  plat-eiita  is  apt  to  iKM-ume  detaohed  before 
the  time,  and  the  overstretehed  uterus  niay  not  eoutraet  well^ 
which  again  may  cause  tedious  labor  or  hemorrhage  after  I  lie 
birth  of  the  child.  Faulty  presentation  may  ciall  foi'  operaUve 
interference. 

F(>r  the  cldld  tlie  prognosis  is  still  more  serious.  Many  of 
the  children  die  either  during  labor  or  shortly  after.  They  are 
often  atropluc  or  malformed.  The  prematiu'c  iletachment  of 
the  placenta  may  cost  the  fa^tus  its  life,  and  the  faulty  presenta- 
tion also  militates  against  it, 

Treatmeni. — The  membranes  should  he  punctured,  care  lieing 
taken  Jiot  to  let  all  the  water  run  oft'  suddenly.  Since  the  firtus 
often  is  small  and  weak,  the  induction  of  jucmature  labor  should 
be  deferred  as  long  as  possible. 

AriTK  IIvDKAMxiox. — We  have  said  that,  as  a  rule,  hydram- 
nion  tlevelops  gradually  towards  tlie  end  of  pregnancy,  but 
there  is  a  form  of  the  disease  which  develops  in  the  middle  of 
pregnancy,  between  the  fourth  and  the  sixth  month,  reaches  in 
a  very  short  time  large  proportions  and  is  accompamed  by 
pain  ami  vomiting.  Tliis  form  is  found  with  twins  oceuijying 
a  single  ovum*  Only  one  amnion  is  affected.  The  explanation 
probably  is  that  one  fret  us  has  a  stronger  heart  than  the  other. 
By  its  contractions  the  blood  is  driven  to  the  other  heart,  where 
a  stasis  is  develo[)ed  with  hyi>ertropliy  of  heart  and  kidneys 
and  conse*|uent  transudation  into  the  amniotic  sac, 

§   3-     Scanty    Liquor    Amnii,    or   Oligohydramn ion.  —  Tlie 

amount  (jf  Tujuor  arnnii  may  be  reduced  to  a  taI)lespoonful. 
The  cavity  of  the  anuiion  is  developed  in  a  solid  heap  of  cells. 
If  too  little  Huid  is  secreted,  adhesions  and  annujjtic  bamJs  re- 
main, antl  the  amount  of  liquor  amnii  is  abnornuilly  snudh 
The  disease  is  only  founil  once  in  from  HOOO  to  4000  conhnements. 
In  the  later  months  of  pregnancy  the  uterus  is  unusually  hard. 
In  one  case  tlu^re  was  ch^sure  of  the  fetal  urethra.  The  cmidi- 
tion  may  seriously  interfere  wit!i  the  development  and  moljility 
[of  the  fti'tus,  and  end  in  abortion.  Lalior  may  l)e  difficult  and 
proh>nged. 


S  4*  Cystic  Degeneration  of  the  Villi  of  the  Chorion;  Vesic- 
ular Mole.     This  disease  is  sometimes  called  ulerinv  hydatid,  an 
unfortumite  name  based  on  the  totally  erroneous  idea  that  the 
,  vesicdes  that  cliaracterize  it  ai*e  analogous  to  those  |>roduce<l  l>y 
[echinococci*     It  is  a  cystic  degeiieraticm  of  the  villi  of  the  choHim, 
which  may  extend  over  the  whole  surface  of  the  ovum,  or  be  lim- 
ited to  the  placenta  or  even  to  a  part  of  the  same.     iSometimes 
the  degeneration  has  progressed  so  far  that  there  is  no  trace  of 
,  f«etus  c»r  umiiilical  eortl;  nay.  even  the  anuiiotic  cavity  may  have 
iiisappeared,  so  that  nothing  is  left  but  a  mass  of  vesicles  and 
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C^Htii:  dejrt'nerfttloTk  of  viUl  i>f  the  chorJoti. 

it  may  even  perforate  the  peritoneum,  causing  death  by  intra- 
periloneal  !ieniorrha|^e. 

The  diseaseii  inasj^  consists  of  vesicles  and  pedicles  intimately 
connected  with  tiie  deciikm.  The  vesicles  vary  in  size  from  a 
pin's  head  to  a  hen's  egg,  and  are  colorless  and  translucent. 
Tlie  smaller  are  semi-solid,  mucli  like  the  gelatin  of  Wharton 
in  the  umbilical  cord;  but  the  larger  they  are,  the  more  watery 
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is  the  fluid.  It  rontaiiis  albumin  and  mucin,  but  the  latter 
diniimshes  with  the  devehjpinent  of  the  vesieles.  While  the 
smaller  vesicles  contain  blood-vessels,  these  disappear  in  the 
larger.  The  pedicles  are  very  tiiin^  mostly  solifl,  but  sometinies 
hollow.  The  distribution  differs  from  that  in  a  bunch  of  grapes 
in  so  far  as  not  all  vesicles  have  a  |>edicle  of  their  own  spring- 
ing directly  from  the  main  trunk  or  its  brandies.  One  vesicle 
may  lie  connected  with  another,  the  (KMlicle  swelling  up  in  sev- 
eral points  to  form  vesicles  like  the  l)eaiis  on  a  rosary.     If  the 
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riorus  c!oiitiiJntng  m  ve«icuiar  mule.    ( Ablfelil.  \ 

intervening  stalk  is  hollow,  the  fluid  may  be  pressed  from  one 
vesicle  into  the  other.  The  whole  mass  may  grow  to  the  sisie 
of  an  adult's  head  and  weigh  three  or  four  pounds. 

The  firocess  l>egins  as  a  cell  [iroliferation  in  the  syncytium 
anfl  llie  epithelium  of  the  villi,  and  the  connective  tiasue  forming 
their  stroma  is  li(  pie  lied. 

In  most  cases  the  degeneration  leads  ti>  abortion  in  the  4th 
or  5th  months  but  in  some  the  morbid  mass  has  remained  in 
the  uterus  and  even  ctmtinued  to  grow  for  12  or  13  months. 

In  twin  fu'egnancies  one  ovum  may  he  healthy,  the  other 
the  site  of  a  vesicular  mole. 

The  etiology  is  unknown.  The  disease  is  more  common  in  ad- 
vanced age  than  among  young  women.  The  same  woman  may 
be  thus  affected  in  several  ]>regnancies.  Some  suppose,  there- 
fore, tfiat  there  is  a  maternal  predisposition  before  pregnancy, 
probaf)ly  an  en<h)metritis.     The  disease  is  rather  rare. 

iS7/w/>/o;m.s\  —  In  the  beginning  the  growth  of  the  uterus  may 
remain  belli nd  the  norm,  but  later  the  organ  grows  nuicfi  faster 
than  one  ctmtaining  oidy  a  normal  fcetus.  Very  often  hemor- 
rhages occur.  Some  vesicles  may  be  expelled,  which  settles  the 
diagnosis  at  once.  Othermse  we  are  compelled  to  rely  upon 
the  combination  of  the  two  other  symptoms,  hemorrhage  and 
unusual  size  of  tlu?  uterus. 
24 
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then  he  retained  at  the  time  of  expult^ioii  and  necessitate  manual 
remnvaL 

rvsTit'  Di-:riDUA. — Cysts  may  form  in  the  dcridua. 

Hemuhiihagic  Endometritis. -The  spongy  tissue  of  the  de- 
cidiia  is  very  apt  to  tear;  »so  t!iat  blood  is  extravasated  into  it 
and  drives  the  chorion  ami  am- 


nion l»efore  it,  ftHining  protn- 
be  ran  res  on  the  inside  of  the 
ovum  (Fig,  279).  The  fcetus 
may  be  destroyed,  liemorrhages 
may  be  repeated,  and  the  ovum 
transformed  into  a  snhd  mass^ 
mostly  composed  of  coaguhited 
hlond  and  vilh  of  the  eliorion 
and  fining  the  uterns — a  so- 
caUed  jleshti  mole  (Fig.  280), 

All  these  morbid  conditions 
of  the  decidua,  as  a  rule,  end  in 
abortion, 

HYDRDRRHfEA    GRAVIDARUM. 


Pig.  278. 


Tmperfint developinont of  dectduft ?el!ex». 


-During  pregnancy  there  may 


be  from  the  interior  of  the  uterus  a  watery  discharge  of  tleridnal 
or  amniotic  origin.     The  deridual  hydrorrha'a  is  due  to  cliroiuc 


FiQ.  279. 


[0 


^^ 


ApoplCiClic  *>rum,  the  eHused  blood  torminif  protiilxrinnces. 


idometritis.     A  serous  fluid  accumulates  t>etween  the  decidua 

irera  and  reflexa,  and  is  from  time  to  time  expelled  to  the  amount 

"  several  ounces  or  even  a  qmirt.     After  the  free  flow  an  oozing 

allows,  which  may  continue  for  several  hours  or  days.     It  then 
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stops  or  may  be  replaced  by  a  new  copious  discharge,  a  condition 
ihtxi  rimy  go  on  for  weeks  or  months.  Exceptionally  it  may, 
liowever,  end  in  abortion. 

In  amniotic  hydrorrhfia  a  watery  fluid  may  accumulate  be- 
tween tlu*  amnion  and  the  chorion,  until  the  latter  ruptures,  or 
the  aumion  and  chorion  may  be  ru|Uured  togctht*r.  Tlie  rupture 
may  take  place  at  some  distance  above  the  os,  in  which  case  the 
bat;  of  waters  may  form  during  labor,  althougli  liquor  anmii 
had  already  escaped  during  pregnancy.     The  membranes  have 

Fig.  280. 


FUfthy  mole.    (Wooil*fiM*«nniin.  lielleviu;  Uu^pibd,  No.  USS.) 


even  beeii  found  perforated  in  their  whole  thickness  by  a  small 
circubu*  opening  situated  above  the  tear  through  which  the 
fictus   has   passed. 

The  amniotic,  like  the  decidual,  hyrlrorrhtra  may  be  repeated 
and  continue  for  weeks,  but  usually  soon  ends  in  abortion  or  labor. 

!>itiiinosis.--  Jf  the  Huid  can  Ik*  collcrted,  the  entirely  charac- 
ter islic  comfHrsition  of  the  amniotic  fluid,  wit!i  its  masses  of 
fn*e  fat,  cells  tilled  with  fat,  and  lanugo,  at  once  settles  the  ques- 
tion  wht^ther  we  have  to  deal  with  the  decidual  or  amniotic 
fttrm  of  hydrorrhtea.  But,  as  a  rule,  the  fluid  is  not  available 
fur  (examination.  If  after  one  or  more  flows  the  oozing  stops 
nltogiilu^r  for  weeks,  it  is  certain  that  the  fluid  came  from  the 
drciibia.  If  a  very  large  amount  is  expelled  al  one  time  say 
a  pint  tir  more,  and  oozing  continues  all  the  time,  the  fluid  must 
have  come  from   tlie  anuuon,   and  labor  will   soon   follow. 

T\w  amniotic  form  of  hydrorrlura  is  of  greater  importance 
than  the  deciduab     The  patient  should  avoid  all  violent  move- 
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ments,  and  it  is  best  to  keep  her  in  bed  altogether.  We  should 
also  do  all  we  can  to  postpone  labor  by  means  of  hypodermic 
injections  of  morphine,  suppositories  with  opium,  and  the  fluid 
extract  of  viburnum  given  by  the  mouth. 

§  7.  Anomalies  of  the  Placenta. — In  the  normal  division  of 
this  work  we  have  already  mentioned  double  placenta  (p.  70  with 
Fig.  95)  and  the  battledore  placenta  (p.  71  with  Fig.  96). 

Calcareous  incrustations  are  very  common  both  in  the  maternal 
and  the  fetal  part  of  the  placenta. 

White  infarct  is  also  quite  frequent.  It  begins  as  an  en- 
darteritis in  the  villi  of  the  chorion,  which  leads  to  necrosis  of 
the  tissue  and  formation  of  fibrin,  that  coagulates  and  forms  in 
the  placenta  hard  white  nodules  raised  above  the  level  of  the 
fetal  surface.  If  this  degeneration  is  wide-spread,  it  may  cause 
the  death  of  the  fcetus. 

There  may  also  be  a  red,  or  hemorrhagic,  infarct,  consisting 
of  coagulated  blood  which  comes  from  the  blood-vessels  of  the 
decidua,  and  is  pressed  in  between  the  villi  of  the  chorion. 

A  placental  abscess  is  an  exceedingly   rare  occurrence. 

On  the  other  hand,  an  unusually  tight  adhesion  between  the 
placenta  and  the  uterus  is  not  very  rare,  and  is  due  to  decidual 
endometritis. 

The  placenta  may  be  spread  more  or  less  over  the  whole  ovum, 
and  then  it  does  not  form  the  normal  compact  body,  but  is  thin 
and    flabby — membranous   placenta. 

Sometimes  there  is  a  well-formed  placenta,  but  besides  that 
there  are  one  or  more  detached  portions  of  placental  structure 
— placentce  succenturiatce.  They  are  of  considerable  practical 
interest,  as  they  may  be  overlooked,  remain  behind,  and  give 
rise  to  puerperal  infection. 

Occasionally  the  fetal  surface  of  the  placenta  shows  near  its 
circumference  a  white  fibrinous  ring,  over  which  the  villi  extend, 
while  the  amnion  starts  from  its  inner  margin — placenta  mar- 
qinata.  By  a  concentric  contraction  of  this  ring,  the  chorion  and 
amnion  are  drawn  in  so  as  to  form  a  fold  under  the  ring,  and  give 
the  placenta  the  shape  of  a  bowl — placenta  circumvallata.  The 
process  begins  probably  as  an  inflammation  of  the  decidua. 

All  sorts  of  tumors — myxoma,  fibroma,  angioma,  sarcoma, 
and  cysts — are  occasionally  found  in   the  placenta. 

§  8.  Anomalies  of  the  Umbilical  Cord. — Too  Great  Length. — 
The  cord,  which  normally  is  about  20  inclies  long,  may  have  a 
length  of  a  yard  or  more.  The  longest  that  has  been  put  on 
record  measured  70  inches.  This  abnormality  is  apt  to  lead  to 
coiHng  around  the  fcetus  or  to  prolapse. 

Coiling, — The  cord  is  frecpiontly  wound  around  the  neck.  If 
it  only  goes  around  once  or  twice,  there  is  no  serious  danger, 
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Fig.  281. 


the  cord  being  easily  pulled  over  the  head  by  the  accoucheur; 
but  if  the  cord  is  wound  many  times  around  the  neck  and  the 
circles  are  drawn  tight,  it  may  cause  the  death  of  the  foetus.  In 
one  such  case  there  were  eight  turns.  The  danger  is  increased 
considerably  if  the  cord  is  at  the  same  time  wound  around  an  ex- 
tremity, whereby  it  may  become  so  tense  as  to  cause  the  strangu- 
lation of  the  foetus.  In  encircling  the  body  it  may  leave  a  de- 
pression in  the  soft  parts,  and  when  it  is  wound  around  a*  limb 
it  may  even  cut  the  soft  parts  to  the  bone. 

True  Knots. — Sometimes  one  or  more  knots  (Fig.  281)  are 
found  on  the  cord,  which  are  formed  by  the  coil  around  the 
foetus   becoming   loosened    and    the   foetus   slipping 
through   it.     They  rarely  endanger  the  life   of   the 
foetus. 

False  knots  are  only  irregular  accumulations  of 
the  gelatin  of  Wharton.  They  are  exceedingly  com- 
mon and  without  importance. 

Torsion. — The  cord  may  become  so  twisted  that 
the  circulation  through  it  is  interfered  with  and  the 
foetus  dies  (Fig.  282). 

Stenosis. — The  lumen  of  the  umbilical  vein  or  arte- 
ries may  in  some  places  be  so  small  as  to  oppose  a 
serious  obstacle  to  circulation.  This  is  especially  the 
case  with  the  openings  left  by  the  valves  and  dia- 
phragms found  in  the  interior  of  the  umbilical  vessels. 
Such  narrowing  may  cause  the  death  of  the  foetus. 

Too  Short  Cord. — Exceptionally  the  cord  may  be 
too  short.  In  one  case  it  has  even  been  reported  as 
measuring  only  IJ  inches.  This  may,  as  we  shall 
see  later,  become  a  serious  obstacle  during  labor. 
Ruptvre. — A  case  has  been  reported  in  which  in  consequence 
of  a  kick  by  a  horse  the  umbilical  vein  was  ruptured  in  the  8th 
month  of  pregnancy.  Labor  soon  followed.  The  child  and  cord 
below  the  rent  were  bloodless.  Above  it  there  was  a  haematoma 
under  the  unbroken  sheath.^ 


Traeknotof 
umbilical  cord 


§  g.  Changes  in  the  Foetus  after  its  Death. — After  death  a 
small  fcrtus  may  entirely  disappear,  while  the  growth  of  the 
ovum  continues  for  several  months,  and  the  whole  is  converted 
into  a  fleshy  mole.  A  larger  fcrtus  may  undergo  either  macera- 
tion or  mummification,  while  no  putrefaction  takes  place:  there 
is  no  odor  of  decaying  animal  tissue,  and  the  saprophytes  have 
not  gained  admission  to  the  uterine  cavity. 

In  the  macerated  fwtus  (fcetus  sanguinolentus)  all  the  blood 
has  disappeared  from  the  organs,  the  red  blood-corpuscles  have 
been  dissolved,  and  the  whole  body,  especially  the  connective 


*  Herbert  Marion  Stowe,  Amer.  Jour.  Obst.,  Dec.  1902,  p.  792. 
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tissue,  is  infiltrated  with  a  reddish  serum.  The  epidermis  is 
lifted  up  into  vesicles  filled  with  such  sanguinolent  fluid  or  torn 
off,  hanging  in  shreds,  and  exposing  a  dark-red  corium.  The 
head  forms  a  shapeless  sac  containing  the  more  or  less  loosened 
cranial  bones  and  a  reddish-brown  mass  representing  the  brain, 
the  structure  of  which  is  effaced.  The  muscles  are  imbued  with 
serum  and  softened,  the  fibrillar  contain  fat  granules,  but  their 
striation  is  mostly  preserved.     The  lungs  may  still  be  inflated. 

Fig.  282. 


Torsion  of  umbilical  cord. 

The  liver  is  much  decomposed,  the  cells  being  transformed  into 
a  fatty  detritus  mixed  with  pigment.  In  all  other  organs  the 
parenchyma  is  in  a  condition  of  granular  cloudiness,  and  often 
they  are  covered  with  a  whole  layer  of  crystals  of  margarin, 
cholesterin,  and  pigment. 

The  mummified  foetus  is  dry,  shrunken,  and  covered  with  a 
yellow  skin.  Mummification  is  found  especially  in  foetuses  who 
have  died  from  coiling  of  the  umbilical  cord  around  the  neck 
or  in  twin  pregnancies,  where  one  twin  dies  and  becomes  com- 
pressed by  the  surviving  foetus  until  the  former  by  lateral  com- 
pression is  reduced  to  a  thin  pad  like  a  ginger-bread  figure — 
foetus  papyraceus. 
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musculature  of  the  uterus  may  be  too  little  developed,  which 
is  particularly  found  in  a  bicornute  uterus.  The  muscular  tissue 
has  been  found  infiltrated  with  small  round  cells,  characteristic 
of  metritis;  and  chronic  endometritis  is  often  the  starting-point. 
In  such  cases  the  uterus  is  already  during  pregnancy  too  tense 
and  abnormally  sensitive.  When  labor  begins  the  contractions 
are  in  spite  of  their  weakness  unusually  painful.  The  uterus 
shows  even  in  the  pause  between  labor-pains  some  degree  of 
contraction  and  is  very  sensitive.  This  variety  has  been  called 
crampy  inertia.  If  the  abdomen  is  much  distended,  as  in  hy- 
dramnion  or  twin  pregnancy,  the  uterine  fibres  work  at  a  disad- 
vantage and  cannot  get  a  purchase.  The  use  of  chloroform  is 
almost  constantly  accompanied  by  a  weakening  of  the  uterine 
contractions. 

Too  rapid  removal  of  the  placenta  or  its  retention  in  the 
uterine  cavity  often  leads  to  deficient  contraction  in  the  third 
stage.  Sometimes  the  cause  is  to  be  found  in  a  distended  blad- 
der or  a  loaded  bowel.  At  other  times  there  may  be  an  un- 
favorable position  of  the  uterus, — as  in  a  pendulous  abdomen. 
But  the  beginner  must  be  warned  that  in  the  great  majority  of 
cases  insufficient  contraction  is  due  to  some  mechanical  dispro- 
portion between  the  fcetus  and  the  parturient  canal.  Especially 
is  this  the  case  with  the  secondary  weakness,  when  there  have 
been  good,  perhaps  even  strong,  contractions  in  the  beginning 
and  they  later  give  out.  Before  arriving  at  the  diagnosis  of  too 
weak  uterine  contractions,  the  accoucheur  should  therefore 
carefully  scrutinize  the  whole  field. 

Treatment. — It  goes  without  saying  that  a  full  bladder  or 
rectum  shall  be  emptied  with  a  catheter  or  an  enema.  Ii:i  the 
stage  of  dilatation,  the  patient  should  not  lie  in  bed,  but  sit  in  a 
rocking-chair  or  walk  about,  or  she  may  even  to  advantage 
attend  to  some  household  duty.  We  should  endeavor  to  calm 
her  mind  and  encourage  her  to  be  patient.  Large  vaginal  in- 
jections, 5  to  10  quarts,  with  hot  water  are  not  so  much  in 
use  now  as  some  years  ago,  before  our  attention  had  been  called 
to  the  danger  of  microbic  infection.  Still,  by  using  boiled  water 
the  danger  may  be  obviated,  and  the  remedy  is  sometimes 
effective.  I  have  often  seen  excellent  result  from  the  introduction 
of  a  rubber  bag  into  the  vagina  and  its  inflation  with  sterilized 
salt  solution  or  lysol.  Still  more  powerful  is  the  insertion  of  a 
bougie  through  the  cervix  into  the  interior  of  the  womb.  If 
by  so  doing  we  rupture  the  membranes,  not  much  is  lost,  since 
this  is  in  itself  a  method  to  bring  on  uterine  contractions;  hut, 
if  possible,  it  should  be  avoided,  since  it  is  much  better  for  both 
mother  and  fcrtus  to  have  labor  follow  the  natural  course. 
Premature  rupture  of  the  membranes  often  leads  to  compres.sion 
of  the  cervix  between  the  brim  of  the  pelvis  and  the  fetal  head, 
causing  great  pain  and  retarding  labor.     If  the  os  is  somewhat 
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>    :  v<  :.  ':  >u:{:oo.  he  may  exercise  more  decided  pressure 

^•^  •  ,i  ■'  -'vi  c^^lvanic  current  is  recommended  for  the  purpose 

:•   ^^  ,:  o?i  ov»ntr:ictions.  one  pole  being  placed  above  the 

vUher  at  the  fundus. 

's:-  v>  inerii;!  is  nuich  benefited  by  a  long  hot  bath;  but 

H».-.:^*:is  remaining  unsatisfactory,  it  may  become  neces- 

:i-s»r  by  means  of  the  forceps.     This  is  an  obstetric 

.'iisisiing  of  two  blades  which   are  applied   to  the 

i:ui  >er\e  ti»  pull  it  out  of  the  genital  canal  (see  Op?:ra- 


r  \  xis. 


:!\ 


.  .\.      .\  .»v 


•  iv\fc>uiv<  lo  l>e  taken  during  the  third  stage  will  be  con- 
K.v'w  under  Hkmohrhacjk. 

I     :^'*i;>  ;he  writer  would  warn  against  the  administration 
i  N.4'.»>i;4nce  which  is  apt  to  produce  tetanic  contraction 
I :,  ^  'iivU'lt  with  all  other  measures.    It  should  therefore 
,    V    t'xiTved  for  the  third  stage,  but  should  not  be  given 
>   AS  lain  that  no  surgical  interference  will  be  called  for. 
.^,s^-   'vneht    may   be  derived   from   antipyrin  given  in 
0  .;i:4ins  every  \  hour,  i  drachm  in  all.    Quinine  has  Un- 
ix    lu'  t»n»|>erty  of  strengtiiening  weak  contractions,  but 
X   ijii  :o  be  f«.4lowed  by  hemorrhage  in  the  third  stage. 
.».»>».'    ♦t    ihe  weak  contractions  is  to  be  found  in   their 
.V  XV   ioi'uMi;  wi»rks  as  well  as  a  hypodermic  injection  of 
,v      »    i    ew  whitTs  of  chloroform. 

v^v'N-.    ^'K   Toi>  Fkeqiknt  Contractions.  —  In   some 

.\     »;i*iine  contractions  show  an  unusual  violence.     If 

„     .;v>iructu»n  in  the  genital  canal,  this  leads  to  a  pre- 

\ -x^iNjoii     sv»-called  precipitate  labor — which  may  have 

,  .\.!.v      I  he  child  may  be  born  before  the  mother  has 

, ,,.v»    kUHMgements  for  its  birth.     Labor  may  come  on 

-.    v'viiM'  whih»  the  woman  is  sitting  on  a  bench  in  a 

.*.  V   ^     ^iiu;;  in  a  car.     Or  she  may  think  she  is  going  to 

,.N  :.v'  .•\;icUHtiiMi.  and  while  she  is  sitting  in  the  water- 

.k:v-   •:n  expelled  into  the  ]io])per.     If  the  os  is  not 

>,     vi^ix   may   be   torn.     If  former  childbirths  have 

.  ..I     iii'MHoe  to  the  vagina,  the  perineum  may  rupture. 

..x..*.:^'^■^  »*i   the  premature^  detachment  of  the  placenta 

..-,,    ,'  >v-morrhage.    The  iiiother  may  faint  on  account 

..  ,  ^..    ;u  .V  ^^i  resistance,  or  she  may  lose  all  self-control 
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The  child  may  fall  on  the  ground  and  sustain  injuries  to  its 
head,  or  the  navel-string  may  be  torn.  If  this  happens  at  some 
distance  from  its  insertion  on  the  abdomen  of  the  child,  the 
vessels  may  contract,  whereby  loss  of  blood  is  avoided,  but  an 
avulsion  at  or  near  the  skin  is  apt  to  become  the  source  of  a 
fatal  hemorrhage.  These  injuries  to  the  child  are  particularly 
liable  to  happen  if  it  is  expelled  while  the  mother  is  standing 
up;  but  fortunately,  as  a  rule,  she  instinctively  lowers  herself  to 
a  crouching  posture,  which  exposes  the  child  much  less  to  being 
wounded.  If,  however,  birth  takes  place  while  the  mother  is 
sitting  in  a  water-closet  or  a  privy,  the  child  may  fall  into  the 
water  or  the  dung  and  drown  or  become  smothered. 

If  there  is  a  serious  obstruction  somewhere  in  the  genital  tract, 
the  condition  is  dangerous  for  mother  and  fa^tus.  The  mother 
becomes  agitated,  her  face  is  red,  the  pulse  is  full  and  rapid. 
She  is  prone  to  use  abdominal  pressure  before  the  soft  parts  are 
properly  dilated.    The  foetus  is  apt  to  become  asphyctic. 

Etiology. — In  some  families  the  women  have  an  hereditary 
disposition  to  precipitate  labor.  Too  frequent  or  violent  vaginal 
examination  is  apt  to  cause  undue  strength  of  the  uterine  con- 
tractions. Sometimes  the  patient  is  at  fault  by  throwing  herself 
impatiently  from  side  to  side  or  using  the  abdominal  pressure 
before  the  os  is  dilated. 

Treatment, — When  contractions  are  too  severe  or  too  frequent 
and  there  is  no  obstruction,  they  should  be  mitigated  by  hypo- 
dermic injections  of  morphine  or  the  administration  of  an  enema 
with  tincture  of  opium  or  chloral,  or  by  inhalation  of  chloroform. 
The  patient  should  be  deprived  of  all  means  by  which  she  can 
increase  abdominal  pressure,  such  as  support  for  arms  and  feet. 
She  should  be  told  not  to  bear  down.  She  should  be  placed  in 
the  left-side  position,  and  the  presenting  part  should  be  pressed 
back  with  the  palm  of  the  accoucheur's  hand  so  as  to  prevent 
too  sudden  a  passage  through  the  vulva. 

Too  Frequent,  but  too  Weak  Coxtr actions. — Sometimes 
the  contractions  come  too  frequently,  but  are  of  short  duration 
and  of  little  or  no  effect.  For  this  condition  the  hypodermic 
injection  of  morphine  is  the  best  remedy. 

Tetanic  Contractions. — The  contractions  may  last  too 
long,  and  come  on  so  rapidly  that  there  is  hardly  any  interval 
between  them,  or  they  may  even  become  continuous,  a  condi- 
tion designated  as  tetanus  of  the  uterus.  This  wears  out  the 
strength  of  the  patient,  ancl  may  so  interfere  with  placental 
respiration  or  cause  such  pressure  on  the  umbilical  cord  that  the 
foetus  dies. 

This  tetanic  contraction  may  be  due  to  premature  rupture 
of  the  membranes  with  the  escape  of  all  the  liquor  aninii,  to  cross 
presentation,  a  narrow  pelvis,  or  any  other  serious  impediment 
to  the  expulsion  of  the  fcptus.    It  may  be  caused  also  by  ergot. 


aSO  ABNORMAL  LABOR. 

Treatment, — Symptoniatically  chloroform  is  the  chief  remedy. 
When  the  indication  is  less  pressing  long  warm  baths  and 
enemas  with  from  15  to  20  minims  of  tincture  of  opium,  repeated 
if  necessary,  are  both  useful  and  pleasant,  but  in  connection  with 
its  administration  the  accoucheur  must  look  for  the  cause  and 
use  appropriate  measures  for  its  removal. 

Too  Painful  Uterine  Contractions. — Normally  every  uter- 
ine contraction  is  accompanied  by  a  certain  amount  of  pain,  which 
varies  much  in  intensity  in  different  individuals,  but  sometimes 
the  sensation  of  pain  is  out  of  all  proportion  to  the  contraction, 
and  even  interferes  with  it.  In  such  cases  we  must  have  recourse 
to  chloroform  at  an  unusually  early  stage. 


CHAPTER   II. 

FAULTY    ABDOMINAL    PRESSURE. 

Under  ordinary  circumstances  it  is  chiefly  during  the  stage 
of  expulsion  that  abdominal  pressure  comes  into  play.  When 
the  OS  is  fully  dilated,  the  membranes  rupture,  and  the  foetus 
begins  to  distend  the  vagina,  the  abdominal  muscles  contract 
in  consequence  of  a  reflex  action.  But  even  during  the  stage 
of  dilatation  the  abdominal  wall  by  its  tonus  offers  a  support 
for  the  contracting  uterus. 

The  abdominal  pressure  may  be  absent  altogether  or  too 
weak  or  too  strong  or  premature.  Cases  have  been  observed 
where,  in  consequence  of  a  fracture  of  the  spinal  column,  there 
was  a  complete  paralysis  of  the  abdominal  muscles.  In  cases 
of  cleft  pelvis  the  muscles  lack  the  necessary  fixation.  A  woman 
who  gives  birth  to  a  child  after  having  undergone  tracheotomy, 
and  while  she  is  still  wearing  a  canula  in  her  trachea,  cannot 
effect  that  closure  of  the  windpipe  which  is  a  requisite  for  the 
production  of  abdominal  ])ressure.  Others  suffering  from 
dyspna^a  in  consequence  of  heart  or  lung  trouble  can  only  make 
an  imperfect  effort.  Others  again  are  pusillanimous.  Having 
been  spoiled  or  pampered  in  luxury,  they  are  unaccustomed  to 
pain  and  self-control,  and  have  not  the  courage  to  press  down 
when  they  feel  the  pain  increase  thereby.  In  deep  anaesthesia 
the  power  of  contraction  is  lost,  and  the  abdominal  wall  becomes 
quite  flaccid.  In  some  multiparous  women  there  is  such  a  diasta- 
sis between  the  recti  muscles  that  the  uterus  enters  between  them 
instead  of  being  compressed  by  them.  Large  hernia\  abdominal 
tumors,  tympanites,  peritonitis,  twin  pregnancies,  hydramnion, 
or  an  overdistended  bladder  may  interfere  with  proper  contraction 
of  the  abdominal  muscles.    If  the  corpus  uteri  by  its  contraction 
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uHus  into  llu'  cervix  and  vagina.  U  can  do  no 

llien  there  is  no  abdominal  pressure  labor  must  stop. 

or   too   forcible   al>tlominaI    pressure  exposes    the 

rars  af  the  soft  parts  of  the  genital  canal.     In  some 

the  Internum  has  been  fractured  transversely.     If  some 

the  lung  give  way  under  the  violent  pressure,  the  air 

its  way  under  the  skin,  forining  an  emphysema  of  the 

neck,  and  tlie  tliorax. 

Ufit.^ln   eases  of  absence  or  too  great    weakness  of 

Q  we  should  try  to  find  the  cause  and  to  remove  it. 

m\  encourage  the  patient  and  explain  to  her  the  necessity 

ring  down,  [jromising  her  that  if  it  increases  her  sulTerings, 

I  abbreviate  them.     A  full  bladder  must  be  emptied  with 

cntheter.     Tympanites   may    perhaps   be  overcome    with   a 

tal  tube  or  an  ox-gall  enema.     If  there  is  a  su]>erabumJance  of 

[l|uor  amnii,  it  may  be  necessary  to  give  some  of  it  an  outlet 

y  rupturing  the  mendrranes.     A  pendulous  or  weak  abdomen 

•nay  be  lifted  or  strengthened  by  surrounding  it   with  a  sheet 

upon   the  ends  of  which  assistants  pull  so  as  to  compress  the 

ahdondnal  wall.    The  uterus  i^ay  be  seized  between  the  receding 

recti  muscles  and  <lircct  pressure  exercised  with  the  hands  of  the 

accoiiciieur.     But  if  hilior  is  arrested,  artihcial  delivery  by  means 

of  the  forceps  or  version  hecomes  necessary. 

If  a  sulKHilaneous  emjjhysema  tlevelops,  we  must  stop  all 
use  of  the  al>dominal  pressure  and  tleliver. 

If  the  patient  alnises  the  abdondnal  pressure,  we  must  deprive 
her  of  all  supprni  ior  arms  and  legs  and  ])lace  her  on  the  left 
side.  If  the  contractions  continue  to  be  strong,  tliey  should  be 
ctiecked  by  the  a<lminist ration  of  chlorofornu  Bui  if  there  is 
any  obstacle  to  l}e  overcome,  we  must  renu^nd>er  tliat  both 
strong    uterine    and    abdominal    contractions    are    nature's   own 

^ remedy  and  not  interfere  with  lier  work,  unless  there  arise  special 
indications  for  so  doing. 


CHAPTEK    IIL 

rSFAVORABLK    POSITfOX,  PRESKXTATION,  OH  ATTITUDK  OF    FOCTUS, 


Thk  advantages  of  the  oecipito-anterior  position  of  the  vertex 
presentation  are  so  great  that  every  deviation  from  this  position 
and  presentation  must  be  looked  upon  as  al>normab  In  this  cate- 
gory we  have  to  cfuisider  the  oecipitoposterit>r  position:  the  deep 
orcipitolateral,  or  deep  transverse,  position:  the  lateral  oblifiuity 
>f  the  head;  face,  brow,  pelvic,  and  cross  presentations. 

S  I.  Occipitoposterior  Positions- — Occipitoposterior  positions 
in  vertex   presentation  are  those  in  which  the  small  ftmtanelle 


'^i 


VB.\v>KMVl.   LAHOU. 

•    •  -uh:   or  \c\i   sacro-iliae  joint.      The 

•     ^.•.     -  K   iV  r.  i>t>sitioii.  the  latter  the  4th  or 

•      '.     •  ,«^\    iv   i-nmoru  or  ficrondory, — that   is 

.*\  '-■::.  :V.o  ivirinning  of  labor  point  hack- 

>..-'•■.. :,Ss'  joint,  or  it  may  at  first  point  for- 

:!u^  iliopoetineal  eminence,  and  dining 

•  *       ..-'•  l\*ii'k\variL    The  latter  is  a  rare  oeeur- 

.  ^     ■  -  v.witiiMi  is  chieHy  found  when  the  foetus 
I       X    Ar^e  or  Hat,  in  twin  pregnancies,  or  with 

*  •       ■  !'-v»nt  of  the  head.     It  may  be  dm*  also 
•     ;»  V     •:\Hd.  esi>eeially  a  prominent  occiput.     It 

.  X,  ■  I  •  '.ujuity  of  the  uterus  or  a  position  of  the 
,    »  'X  f     .■•:  turned  downward.     When  labor  begins 

V.V.   .  .         <v»  iioing  it  may  separate  the  chin  of  the* 

-.     \  -X        Vlniomen  pendulum  may  prevent  the  back 

. '.urning  forward. 

.^x    :.t  .:'e  remedies  the  abnormal  position.     Tin* 

..  '     't  \  '»:  ^uainst  the  sternum,  so  that  the  part  sur- 

.    .,       •  "Hnelle  strikes  the  pelvic  floor  first  and  by 

.\'<  !\ere  is  turned  forward,  while  the  for(»- 

.,  ^    .  '  '.''.u  ilie  anterior  wall  of  the  pelvis  has  no 

vtx  Kt>  '  ^'  follow  the  whole  posterior  wall  of  the  pelvis, 
,1  \»iii;er  ih:in  the  anterior,  the  configuration  of  the 
,  'W  liiai  of  the  pelvis,  and  in  turning  forward  the 

r  ?  .i\er'<e  about  one-third  of  the  pelvic  circumference. 
»  ase.  al\\avs  more  painful  and  protracted,  but  may 
:i;eMereMce  on  the  ])art  of  the  accoucheur,  the  3d 

^  .^»ii\eMeil  into  the  2(1  and  the  4th  into  the  1st.  If 
,-,.4 '^Mi  does  not  occur,  the  head  is  forced  into  al- 
,  ii'Moii.  rhe  large  fontanelle  is  pressed  up  against 
>   4ivi  il'.e  small  ap])ears  in  the  vulva. 

. V  :.k"*io  rie\ion  fails  to  take  place,  and  the  head  on 
vx^'iiios  tnore  extended,  the  large  fontanelle  dips 
*%'ii.  ;ind  presents  at  th(»  vulva  {hrcqmntic  preiicnta- 

^    xi'u'ipul   is  arr(\^te(|   at   th(»  pubic  arch,  a  broad 

,  vi.iK'e  being  jammiMl  against  it,  instead  of  as  in 
)v'  .vciput  sli])])ing  out   under  and  in  front  of  it. 

,   .'  -Mv^  with  a  very  largi^  circumference,  distending 

•jv'!  viously.  until  the  occiput   gets  free  from  its 

^..   'X'.ension  takes  plac(»,  allowing  the  forehead  and 

,.     .ulor  the  ]nibic  arch,  and,  finally,  the  body  is 


..%.!>     '^•-''  ^'***"'  P'Tc^'^c^^t^  at  the  vulva  and  the  root  of 

.  k:.4;^v^  o»  llu»  symphysis.     Then  flexion  occurs  and 

i,     ■/^vN,^^!!,   the   vertex,   and   the  occiput   pass  the 

,.,K...    »>*^l:k\  tlie  face  glides  out  under  the  symphysis. 
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^n  consecjuenoc  of  the  n^rcat  pressure  the  forehead  sustains 
in  passing  uiuler  the  pubic  arch,  tlic  head  of  tlie  chihi  Itecoines 
much  eiongateil   in   the   incnto-occipital  diameter,  and  gets  a 


Fio.  283. 
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MechfttilNUi  f»f  Iftbor  In  ipef*iKtent  nccfpUopwUtriDr  pnsltlnti*;,    {Tnniif-r  nm]  Rndlti.  1.  (v) 

peculiar  shape  sii^cjestjve  of  a  loaf  of  j^iif^ar  (Fi^j:.  2S4).  If  the 
head  h  more  or  less  exteinJeil,  the  frnnto-oerif»ital  tlianieter  is 
rshnrleued  aiitl  the  tnjj  of  the  head  between  tlie  hiffre  and  small 
fontanelle  becomes  elevated  (Fig.  285).  These  abnormal  mould- 
ings become  partieularly  evident  by  coniparieon  with  Fig.  286, 
representing  the  sliape  of  a  head  born  in  (»eeipito-anterior  posi- 
tion, vertex  presentation. 

Diagnims. — Ttie  aeeouehenr  arrives  at    the  eonehision   that 

he  has  to  deal  with  an  oeeipitoposterior  position  in  the  following, 

I'ay.    By  abdominal  fialjmtion  h(*  may  feel  the  back  of  the  f fetus 

.uined  backward  in  the  mother's  flank  and  tlie  small  parts  turned 

forward  in  tlie  opposite  side.    The  fetal  heart  sound  is  heard  under 


Ilciul  of  child  bini  ^ti  f>cHft1to|*nstenor  posttlnn    -shiiKof  hcarj  of  ehllrt  bom  In  occlplto-anleHwr 
Willi  t*xten«ioii,— tower  skull.  jHibltiQU,  vertex  preftenutfon. 


before  labor,  |>crhaps  it  may  be  improved  by  placing  the  patient 
twirr  n  tlay  for  five  minutes  in  tlie  knee-elbow  ]>osture  or  on  tlie 
Hide  t*)  whirli  the  occiput  points,  with  stronti;ly  bent  and  semi- 
prtuie  fjotly*  A  pillow  is  placed  under  the  trochanter.  But 
usually  the  comlitinn  is  unknown  till  labor  is  in  progress.  Then, 
l»y  (uessing  on  the  forehead  of  the  fixtus  with  two  fingers  the 
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accoucheur  should  strive  to  bring  about  the  favorable  flexion. 
With  this  lie  may  combine  pressure  on  the  [iubir  side  of  the  fore- 
head, so  as  to  fucihtate  its  rotation  backward. 

If  he  does  not  succeed  in  this  mamcuvre,  he  should  wait 
patiently  so  as  to  let  the  head  come  well  down,  since  too  early 
a  use  of  the  forceps  is  apt  to  he  attended  by  ^reat  injury  to  the 
mother,  lie  must  especially  Ijeware  of  trying  to  correct  the  posi- 
tion by  rotating  the  head  with  tin?  forceps  while  it  is  still  high 
up  in  the  pelvis.  He  should  hrst  simply  pull  downwaid  until 
the  head  reaches  the  pelvic  floor.  Then  he  may  cautiously  try 
to  rotate  the  head  with  the  forceps.  Sometimes  the  rotation 
takes  place  siiontancously  and  carries  the  forceps  alon^.  As  the 
convexity  of  the  pelvic  curvature  would  be  rotated  forward  and 
wouhl  injure  tlie  soft  parts  of  the  mother,  the  instruiiieMt  should 
be  removed,  and  the  rotation  should  be  left  to  nature  or  finished 
manually.  If  necessary,  the  forceps  may  be  reai>plied  tor  ex- 
tracting the  head  after  notation  has  taken  ])lace.  The  forceps 
may  be  used  also  for  directly  turning  the  liead.  It  is  then  apj>lied 
in  the  oblique  diameter,  tlie  points  toward  the  sinciput.  In 
pulling  down  it  is  at  the  same  time  turned  so  as  to  brin^  ttie 
occiput  forward.  When  the  sagittal  suture  has  reached  the 
transverse  iiiaiiieter,  the  instrument  is  taken  otT  and  reapphed 
with  the  points  turned  in  the  direction  of  the  occiput. 

Hut  sometimes  no  rotation  can  be  accomplishetb  Then 
delivery  is  brfuight  ai)out  by  means  f»f  the  forceps,  the  (jcciput 
remaining  backward.  In  the  beginning  the  direction  of  the  pull 
ghouhl  be  more  forward  than  in  occi]>ito-anterior  positions; 
but  when  the  occiput  has  passed  the  perineum,  the  direction 
should  be  reversed,  so  as  to  help  the  forehead  out  and  protect 
the  nose  from  injury  l>y  pressure  against  the  pubic  areli. 


§  1.  Deep  Occipitolateral  Position,  or  Deep  Transverse 
Position, — Tills  abnormality  is  not  very  rare,  and  it  may  offer 
a  serious  iin|>ediment  to  delivery.  It  is  characterized  by  the 
occiput  failing  to  rotate  forward,  and  the  head  descending  with 
itB  occipitofrontal  diameter  througli  the  transverse  diameter  of 
the  pelvis. 

Primiparic.  in  whtmi  tlie  liead  normally  engagei^  in  the  pelvic 
cavity  during  |)regnancy  in  the  transverse  {liameter,  are  pre- 
disposed to  tliis  anomaly.  It  is  apt  to  occur  in  the  justo-major 
pelvic,  in  tlie  flat  rhachitic  pelvis  with  large  pelvic  ca\'ity,  in  a 
pelvis  with  insufficient  inclination,  or  in  cases  of  prolapse  of  an 
arm   between    the   liead    and    the   anterior  pelvic   walb 

Sometimes  the  normal  rotaticui  f*u'warfl  of  the  occiput  takes 
place  late  in  labor,  and  then  everything  becomes  normal.  In 
other  cancH  the  occiput,  on  the  contrary,  turns  backward  into 
the  hollow  of  the  sacrum.  Rarely  the  head  can  be  born  in  the 
transverse?  dianieter  of  the  pelvis. 
25 


ss. 


-  iDUiid  in  oi.»:  -:.le. 
»■  tVlt  ill  the  ••:  :  >ito 
<vt'r<i»  (liainettM-    ■:  :':iv 


.1  T- 


.    may    l)o    correcto. 

.-   vhicli  tlu*  occiput  p 

';iiik.     In  ()th(»r  ca>e>  tin.* 

^  -iic  patient  occuj)}-  a  half- 

^':v,  using  special  suj'pMfts 

ajo  193  with   Fig.  222. 

-..'■    on   the   postcM'ior   i)arietal 

-  :"or\var(l.    This  may  l»e  <lnne 

'     r  one  l)h\(le  of  a  forcc^ps.     In 

:  the  forceps  becomes  nei-fs- 

:  i^  unfavorable  for  its  applica- 

-  .ouhl  l)e  applie<l  as  iH^arly  as 

i»f  the  head,  favoring  the  for- 


...     .v"  :hc   Head. — We   have  seen   that 

-    hibor  the  sagittal  suture  often 

:.»ry  than  to  the  symphysis  i)ui)is. 

■::iil  against  the  posterior  shoulder 

..-  ::  constitutes  a  liinderance  to  the 

>^.^-.:::il  suture  is  then   found   running 

ViHUiiontory,   and   the   brim   of   the 

.    -;'ri«>r  parietal  \nmc  —  anteri(fr  pfirictnl 

:.    is   chieHy   caus(Ml    by   a    i)endiilous 

-;   :!n»re  common   in   pluripara'. 

,.^'  aitlunigh  mor(»  rarely,  be  l)ent  against 

•\;-.icli  cas(»  the  sagittal  suture  is  j)lace(i 

^  -  ,-.'.\^ve  the  anterior  pelvic  wall,  and  the 

7        .     ;   r'lls  the  su|)erior  strait  of  the  pelvis. 

.••*'■</(//  ernjafjonvtd. 

'^    'y':\  so  much  towards  one  of  the  should(Ts 

.^     ^   .s::-:  th.en  the  situation  may  be  designated 

.  ,    -  "  njr  i:rr>(  filafion.^     These  pn^sentations 

■•..H*.  pelves.     As  a  iul(\  they  occur  only  in 

.      ^  -v.uch  bent  to  ilie  sid(\  neither  the  sagittal 

:.u*  adjoining  roiitanelles  may  be  felt.     The 

■'".o  posterior   side    foiitaiiell(\    which    gives   a 

■   '..sr  10  that  ptMceiviMJ  wliih'  touching  the  upper 

.    .   'Iiroe  sutures  inretiiig  to  f(»rm  either  of  them. 

■Nxsrrrior  font;nielle   \v(^   have  the   sagittal   and 

'<  ,»:'  t!ie  lambdoid  -utui-e:    al    the  ])osterior  side 

Vat  J>\\ai*ntatioiis."  Ainor.  Jour.  Mvd.  Si-i.,  June,  1890. 
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fonlanellt*  it  is  the  lainl)dniil  ji^iiiing  the  iriasitijKirirtal  and  the 
iiiasto-ncripitaK  But  they  iiiay  be  distiri^uisheil  l>y  the  adjoining 
bone.  Folltjwing  ihv  sagittal  suture,  we  meet  tiie  entirely  smooth, 
evenly  convex  u]>|>er  end  of  the  oeeipital  bone,  while  when  we 
foUow  the  UimlHloid  downward  we  come  to  the  mastoid  portion 
of  the  temixnal  Imne,  which  presents  rugosities  formed  by  l)ony 
ridges  an<l  protuberances. 

In  niaking  a  full  vaginal  examination  the  aceoueheur  may 
come  within  reach  of  the  fetal  eye, which  may  suffer  injury  unless 
he  proceeds  with  due  gentleness. 

In  most  cases  the  prtjgnosis  is  favorable,  as  the  head  either 
changes  its  relations  to  the  body  under  influence  of  lai>or-pains 
or  can  be  manually  replaced  l>y  the  accoucliiHU.  But  if  the 
abnormal  attitu(h:  continues  after  the  waters  have  broken,  the 
condilinn  is  a  serious  one,  as  the  head  cannot  pass  through  the 
pelvis  when  so  placed. 

yV/'r/f/^/f 7^7.  Before  the  membranes  have  ruptured,  the  pres- 
entation may  lie  corrected  by  placing  the  woman  on  the  side 
where  the  occiput  is,  pushing  the  fetal  body  over  to  the  same 
side,  and  pressing  the  anterior  )KHtion  of  the  jiresenting  parietal 
bone  uinvard.  Thus  the  posterior  stii)erior  fonlanelle  is  brought 
downwarrl  and  forward,  and  to  keep  it  there  the  pati**nt  should 
remain  in  the  lateral  posture.  In  other  cases  it  may  be  necessary 
to  insert  the  whole  hand  ami  correct  the  Tna!|>osition.  In  others, 
again,  podalic  version  is  resorted  t«K  By  this  operation  the  f<ptus 
Lh  seized  by  one  or  both  lower  extremities  and  turned  so  as  to 
be  born  with  these  foremost.  (See  OeERATKhXH,)  Even  crani- 
otomy has  been  performed,  and  those  who  are  opposed  to  this 
procedure  when  the  child  is  alive  will  have  to  suV*stitute  pubi- 
oloniy.  tVaniolumy  is  an  operation  l>y  which  the  size  of  the 
head  of  the  ftetus  is  diminishe<l  by  giving  exit  to  part  of  the 
brain.  In  pubiotiuny  the  puluc  Ijone  is  cut  in  order  to  enlarge 
the  pelvic  cavity.     (See  Opeh.vtionsO 


S  4.  Face  Presentation. — Frn/ iienr y.—Thvvv  is  a  remarkable 
diflference  in  the  frequency  with  which  face  presentations  i>ccur 
in  the  statistics  of  different  lying-in  asylums.  While  in  the 
l^reat  Rotunda  Hnsj^ital  of  Dublin  it  was  obser^'tnl  only  once 
in  497  eases  of  labor,  in  the  Paris  Maternity  it  occMirrtnl  once  in 
every  250  cases,  and  in  German  elinies  even  once  in  169  cases. 
The  discrei>aney  is  so  great  that  it  hardly  can  be  accident  ah 
English  obstetricians  have  thought  to  Jind  the  explanation  in 
their  systenuitic  use  of  the  lelt-si<!e  position;  but  in  the  New 
York  Maternity  IIos])ital,  where  the  patient  was  allowed  to  lie 
ajs  she  liked  during  the  earlier  stages,  and  where  most  accou- 
cheurs delivered  the  women  lying  on  their  backs,  face  presenta- 
tions were  still  rarer  than  in  the  Rotunda.  It  is,  in  the  opinion 
of  the  writer,  uruch  more  likely  that  the  comparative  frequt^ncy 
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rlurope  is  due  to  th(* 

.  -tftener  in   priniipar:!' 

,   .  .     It)  the   pjreater  resisi- 

^  :!j»re  fre([iienl  wlien  thr 

-  than  wlien  it  is  turned 

.  -  is  prohal)ly  to  \h'  found 

.     :'  a  version  of  the  uterus 

l^reeeli  of  tlie  ftetus  falls 

"  to  the  ri»r:ht  side  and  thr 

.:nl   hitches   on    the    jjelvic- 

there  results  a  fae(»  pres- 

*".m  (Fij^:.  2S7),  and  the  oeei- 

<  lt>und  in  the  side  to\vard> 

:•.  the  uterus  is  inelined. 

'.:'   the   oeeiput    is   unusually 

••..inent.  it  is  ai)t  to  l)e  arrested 

*    ,    ■■•.e  pelvie  brim,  when  th(*  fort  - 

:i.l  and  the  faee  will  be  jJUshtMl 

:  wn  by  i)ressure  from  above  by 

,  i'ontraeting  uterus. 

The  chin  of  a  fat  f(etus  ean- 

•  It  be  pressed  so  far  against  thi^ 

>ternum   as  that   of   a  lean  one. 

and  consequently  it  may  become 

::irlher  and  farther  renu)ved  from 

the  sternum  during  the  progress 

of  lai)or.     Face  presentation  may 

also  be  due  to  a  congenital  goitre 

oi  the  chin  to  the  sternum. 

::.  in  whom  the  cranium  is  missing 

irh   the  face.     Any  obstruction  in 

\oriness  of  the  transverse  ilianu'ter. 


^         v^enialion  may  be  found  before  labor 

vAV<  produced  during  and  by  labor,  a 

•    changed    by    extension    into    a    face 

r  !:u>stiy  found   with   its  mentofrontal 

V  ^-  Jr  the Oblitjue  diametcM-  of  the  i)elvis. 

'"  ..-  :H>sitions.   corresponding   to   the   four 

-    ^*    .  "::■  'which   they    have   Immmi   formed,    the 

''      "    »o   t>Uco   of    the    ()ccii)Ut. 

'    "..  „  'he  forehead  is  tiune<l  towards  the  left 

'    '"^'".^.'jr  lower  down   in   the  pelvis  to  the  left 

*  "  .icV>-^'  ^'hin  points  towards  the  right  iliosacral 

..s-vH    the   forehead    lies    against    the    right 
•  or  foramen  ovah'  ainl  the  chin  is  at   the 
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left  iliosacral  joint.  Widle  in  vertex  presentation  ttie  tirsi  jvosi- 
tion  occurs  more  than  twice  as  often  as  the  second ,  in  face 
presentation  the  preponderance  is  very  small.  The  cause  of  this 
difference  is  that  the  ntenis  nmch  more  frequently  slants  to  the 
right  tlian  to  the  left,  and  when  this  inelinalitin  points  in  the 
same  direction  as  fhe  occiput,  the  head  is  liable  to  become 
extended. 

In  the  third  position   the  forehead  is  at   the  right   iliosacral 

Fig.  288. 


vV. 


W^m  fmmmtintUm,  iv^tfimlon  mid  UesciMil.    (Tarnlcr  iiinl  f 'hiiiitrfull,  1.  <.) 

ftrneiilation  and  the  ehin  forward  to  the  left   pul>ic  bone  (Fig, 
^07,  p.  78). 

^B    in  the  fourth  position  the  forehead  is  founil  at  the  left  sacro- 

^■ac  articulation  ami  the  cliin  forward  to  the  right  jml>ic  l>one. 

^B    Afeclmnum  (tf  Labor  in  Fare  Pn'seniation.  -  In  most  eases  the 

^telivery  may  he  accoiii|jli.shed  by  nature's  sole  efforts,     Sui>pose 

we  have  the  face  in  the  first  position  (Fig,  2SK).     When  labor 

begins,   the  forehead  is  lower  down   than   the  chin.     Then  an 

L^trnsion  takes  place  wliich  allows  the  chin  to  come  lower  down 

^^-(lescent.    This  extension  is  broup;ht  about  by  the  head  forming 

'^a  tw<i-armed  lever.     That  l>rani'li  wlii<*h  is  formed  by  the  tissues 

situate  between  the  foramen  niagnum  and  the  occiput,  being  in 

face    presentation    longer  than  the  distance  from   the  foramen 


ABNORMAL    LABOR, 

magnum  to  the  chin  (opposite  to  the  cuiiditiun  in  vertex  and 
pelvic  presentations),  is  kept  back  by  the  greater  resistance  which 
it  meets  with,  while  the  shorter  l)rancli  descends  under  the  press- 
ure froni  above,  which  centres  in  ttie  spinal  cord  articulating 
with  the  head.  Next,  a  rolation  takes  place,  by  which  the  chin  is 
turned  forward  towards  the  pubic  arch.  This  rotation  is  brought 
about  in  the  same  way  as  that  of  the  occiput  moving  forward  in 
normal  labors, — naniely,  by  pressure  against  the  pelvic  floor. 
especially  the  strong  sacroseiatic  ligaments.  The  anterior  cheek 
— in   the  first  position  the  right  — dcsc*ends  a  little  ahead  of  the 

Fig.  289- 


^f/J 


5?er^^ 


W-^i 


Fax^  prmwiitAtlon,  mtHttott  niirt  floTirjn.     (Tartdfr  tl^n^^  Chtinireiill,  1. 1\ 

posterior.  The  anterior  angle  of  the  mouth  appears  first  in  the 
vulva,  followed  l^y  the  chin — in  the  first  [josition  under  the  right 
branch  of  the  pubie  areh.  When  the  chin  gets  clear  of  the  arch 
a  flexion  (Fig.  289)  takes  place,  the  chin  being  pushed  up  in 
front  of  the  symphysis  puliis  until  the  neck  j>resses  against  the 
arch,  and  the  nose,  eyes,  forehead,  veitex,  and  occiput  r(»lling 
over  the  |)erineunL 

When  the  head  is  born,  an  external  rotalion  takes  place  just 
as  in  vertex  presentation  and  for  the  same  reascm,  the  shoulders 
going  througli  a  rotation  similar  to  that  to  which  the  head  was 
subjected.  By  this  exterrud  rotation  the  chin  is  moved  in  the 
direction  which  it  came  from. 

In  the  second  position  the  mechanism  is  exactly  the  same, 
with  the  exception  that  the  forehead  at  first  points  to  the  right 
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instead  of  the  left,  and  the  chin  rotates  forward  in  the  left  side 
of  the  pelvis.  In  the  third  and  fourth  positions  the  chin  is  al- 
ready turned  forward  from  the  beginning,  and  the  internal 
rotation  is  therefore  much  less  marked. 

Diagnosis, — By  external  palpation  the  occiput  is  felt  above 
the  superior  strait,  and  between  the  skull  and  the  back  is  felt  a 
deep  hollow.  The  heart-sounds  are  heard  more  distinctly  through 
the  chest  of  the  fa?tus,  which  presses  against  the  uterine  wall, 
than  through  the  remote  back.     In  the  beginning  the  diagnosis 

Fig.  290. 


Fac€  presentation  in  distcndt-d  vulva.    (AJilfeld. 


of  face  presentations  by  means  of  vaginal  examination  may  be 
difficult,  the  examining  finger  impinging  on  the  forehead,  which 
may  be  mistaken  for  the  vertex.  Later  the  diagnosis  becomes 
very  easy.  We  then  feel  the  forehead,  the  orbits  with  the  eyes, 
the  nose  with  the  nostrils,  the  mouth  with  tlie  hard  alveolar 
ridges,  and  the  chin.  When  the  face  becomes  much  swollen,  it 
may,  however,  be  mistaken  for  the  breech,  the  cheeks  being 
taken  for  the  nates,  the  nose  for  the  genitals,  and  the  mouth 
for  the  anus  (Fig.  290);  l)ut  the  diagnosis  can  always  be  made 
by  the  presence  of  the  alveolar  ridges  inside  of  the  mouth,  to 
which  nothing  corresponds  in  the  rectum,  and  the  hard  ()rl)ital 
edges  surrounding  the  soft  globular  eyes. 

In  palpating  the  nose  attention  should  l)e  [)ai(l  to  the  direction 


;t^  niift}  poiMi  m  the  Jireciion  of  the  chin, 
m  9t  so  gn^at  importance. 

PosiiWH, — Sometimes  the  chin  dues 

i  witfl  the  face  has  descended  so  low  down  that 

ikr  pdvie  floor.     In  rare  cases  it  does  not  rotate 

1^  aad  Ibea  we  have  to  deal  with  one  of  the  most 

in  obetetrics.     Harely  nature  alone  can  end 

riiTumslances,  and  it  is  possil>Ie  only  if  the 

i^  eSMpMNudly  small  or  the   pelvis  exceptionally  large, 

and  the  chest  have  to  pass  at  once  through  the 

mM»  <f%^  291V     If  the  child  is  born  in  tliis  jiu.'^ition  the  fore- 

mmk  ajitol  IW  Utf^  fontanelle  come  into  \iew  under  the  pubic 

flub  psrt  ol  the  skull  is  pressed  tightly  against  the  arch, 

Ilit  imt*  rolls  over  the  perineum  until  the  chin  gets  free 

Fio.  291. 


\*\OEMAL  LABOR- 


I 


I«  «jl^t^^  «"^*  ***^  occiput  comes  dow^n  in  front.     More  rarely 

\imi  us  prtv'^sed  against  the  anterior  wall  of  the  pelvis, 

#VM<^t>^  ^^^  "^^^^  l>ecoitie  visible,  the  mouth  and  chin  roll 

;-^v.-  i'W  vvna^iiw.  antl  finally  tlie  fnn^head.  vertex,  and  occiput 

»  ^^1^  w4  ihi^  pubic  arcli.    1  n  cases  of  pt^rsistent  mentoposterior 

L||#»eutofrontal  diameter  descends  through  tiie  obli(|ue 

.>#f  ll^  outlet,  the  soft  parts  at  the  sacrosciatie  notch  ^ 

3^  3itar^^^  <^^  *^'i  inch.  g 

the  mother  the  prognosis  in  face  presenta- 

i    hut  the  lal>or  is,  as  a  rule,  protracted  and 

-lertia  may  set   in   and   the  patient   become 

fietus   tlu'  danger  is   much    more  serious. 

niortaHty    in    verti^x    prestnitation    is    onlv 
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5  p^r  cent.,  in  face  presentations  it  reaches  13  per  cent.  In 
persistent  mentoposterior  positions  there  is  hardly  any  chance 
of  delivering  a  living  child.  The  cause  of  this  great  mortality 
is  to  be  sought  in  the  compression  of  the  jugular  veins  of  the  neck 
and  the  consequent  congestion  of  the  brain.  The  third  and 
fourth  positions  are  comparatively  favorable,  because  in  them 
the  chin  is  turned  forward  from  the  beginning. 

Effect  on  the  Shape  of  the  Child, — The  serosanguineous  swelling 
known  as  caput  succedaneum  (Fig.  216,  p.  181)  begins  in  face 

presentations  at  the  anterior  angle  of 
Fig.  292.  the  mouth  and  extends  over  the  cheek, 

the  malar  bone,  and  may  even  pass 
over  on  the  other  half  of  the  face.  It 
has  a  dark-blue  color  and  is  so  dis- 
figuring that  the  accoucheur  should 
prepare  the  bystanders  for  it,  and 
should  not  let  the  mother  see  the  child 
until  the  swelling  has  subsided,  which 
it  does  in  the  course  of  a  few  days. 

Fig.  293. 


Shape  of  skull  of  child  bom  in  face 
prcseotation.    (Charpentier.) 


Attitude  of  child  born  in  face  pre!H;utatioa. 
(Olshausen-Veit.) 


The  skull  becomes  much  compressed  in  its  perpendicular 
diameters,  and  the  occiput  much  elongated  (Fig.  292). 

This  peculiar  conformation  also,  as  a  rule,  disappears  in  a  few 
days,  but  may  last  for  weeks,  and  i)erhaps  even  cause  a  perma- 
nent dolichocephalia. 

After  a  difficult  (felivery  in  face  presentation  the  whole  l)ody 
of  the  child  may  for  days  have  a  peculiar  opisthotonic  shape. 
Howsoever  the  child  is  placed,  it  extends  its  occiput  against  the 
back  and  brings  the  lower  part  of  the  ])odv  up  against  the  head 
(Fig.  293). 

Treatment. — Since  in  the  pcroat  majority  of  cases  nature  can 
finish  labor,  and  the  accouclieur  risks  to  do  more  harm  than 
good,  he  should,  if  the  case  is  seen  early  and  the  dimensions  of 
the  fcetus  and  the  pelvis  are  satisfactory,  first  of  all  await  de- 
velopments.   If  the  pelvis  is  flat,  he  had  better  resort  to  podalic 


ii  R. 


:   t»s  is   fully  dilated   and 

If  the  pelvis  is  generally 

.lid  early  he  ehanged  to  a 

-lines  labor  does  not  progress 
'  :>e  be  made  to  change  the 
face  i)resentHtion  into  a 
vertex  presentation  hy 
Thorn's  vielhod^  which 
simultaneously  attacks 
the  head  and  th(»  body 
of  the  f(rtus  by  internal 
and  extcM-nal  niani|)ula- 
tions.  Fortius  jnirp<»so 
the  patient  is  i)laced  on 
the  si<l(»  on  which  the 
cliin  is.  Pressure  is  e\- 
ert(»d  upwar<l  on  the 
hard  i)arts  of  the  face, 
first  the  chin,  then  the 
malar  bones,  and  finally 
th(*  forehead,  with  a 
view  of  dislodging  the 
chin  upward.  The  occi- 
put is  j)ulled  down  man- 
ually. With  the  other 
hand  pressure  is  simul- 
tan(M)usly  made  on  the 
bulging  chest,  and  final- 
ly the  brecu'h  is  pusluul 
forward  and  to  the  c^j)- 
posite  side  (Fig.  294). 
\\'hen  the  hollow  back 
becouK^s  convex  and 
the  breech  lies  in  the 
opposite*  side  of  the  fun- 
dus, the  operation  has 
succeeded. 

inav  also  be  resorted  to  at  any  time  when  the  con- 

^''i!ie  mother  or  the  fcetus  is  such  that  a  s])eedy  delivery 

»'cs.<arv.    or   in    cases    of    jxMsistcMit    mentoj)osterior 

'  "    Hiid  to  be  of  any  use.  it  must  be  ])c»rformed  before  the 
'"'^^/inipacted  that^it  cannot  be  moved. 

^  r^   ,  ../j,  iiiav  be  used  late  in  labor  when  the  chin  is  rotated 
•  '  \ubic  arch,  and  then  traction  sliould  be  made  down- 

M  Iforward.  so  as  to  drair  the  occiput  over  the  perineum. 
'  ?r^»  \\\\\  remains  behind,  a  cautious  attempt  may  be  made 

'^V  forward  bv  inserting  a  linger  into  the  mouth  or  by 


..  .»*,incinjr8fnH»liitoR  vorlrx  ]»rostn- 
'  ■»•  *'^  '  ■^.■^^.  |j^,^.  |,ri->!8iirt'  is  lim«lt!  fnmi  tin- 
'  ■  *  '^  .  ."Vlu'  inalnr  »'»»»h*s'.  ai>«l  tlu;  innhra*! 
"  ■'  "^"  Pi:::«>l  ilown  ;  b  shows  t»u-  dinMti<.n  <.f 
".  "".  r^.\.|uM:  •■>»>ows  tho«Iin'('ii(.n  in  which 
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pressing  on  the  side  of  the  forehead;  or  we  may  try  to  rotate 
the  head  by  means  of  the  forceps,  preferably  a  straight  one, 
as  this  moves  more  freely  in  the  pelvis  than  the  curved  one. 
If  in  spite  of  all  efforts  the  chin  remains  behind,  we  may  try  to 
deliver  the  head  in  this  direction  by  pulling  the  chin  over  the 
perineum.  If  that  also  proves  impossible,  craniotomy  should  be 
performed.  Even  if  the  foetus  is  still  alive,  we  know  that  it  is 
doomed,  and  may  therefore  without  hesitation  sacrifice  it  in  the 
interest  of  the  mother.  The  perforation  may  be  made  through 
an  orbit  or  the  hard  palate. 

§  5.  Brow  Presentation. — Sometimes  the  extension  by  which 
a  vertex  presentation  is  changed  into  a  face  presentation  is 
arrested  half-way,  the  result  being  that  the  forehead  presents 
itself  at  the  superior- strait. 

Full  extension  may  be  prevented  by  an  arm  falling  behind 
the  head  or  by  a  too  large  size  of  the  cranium.  The  descent  of 
the  chin  may  be  counteracted  by  narrowness  of  the  pelvis  or 
unyieldingness  of  the  soft  parts.  Sometimes  the  cause  lies  in 
the  fetal  body,  which  being  tightly  embraced  by  the  uterus  after 
the  escape  of  the  liquor  amnii,  or  on  account  of  the  pressure 
exercised  by  a  twin,  cannot  perform  full  extension.  Even  small 
size  of  the  foetus  can  produce  this  presentation,  the  small  head 
finding  no  difficulty  in  engaging  in  the  brim  in  partial  extension 
but  being  unable  to  change  it  in  the  cavity  of  the  pelvis. 

Brow  presentation  is  still  worse  than  a  face  presentation,  for 
if  the  head  should  go  down  in  this  position  it  would  have  to  pass 
the  pelvis  with  the  occipitomental  diameter,  which  is  longer  than 
the  pelvic  diameters. 

Mechanism  of  Labor. — In  the  beginning  the  frontal  suture 
lies  in  the  transverse  diameter  of  the  pelvis.  During  the  progress 
of  labor  the  forehead,  as  a  rule,  turns  forward  and  the  occiput 
backward.  The  superior  maxillary  bone  is  pressed  against  the 
pubic  arch.  In  the  vulva  appears  first  the  forehead,  then  the 
eyes,  and  thereafter  the  vertex  and  occiput  roll  over  the  perineum. 
Last  of  all  the  superior  maxilla,  the  mouth,  and  the  chin  emerge 
under  the  pubic  arch. 

But  sometimes  this  rotation  forward  of  the  forehead  does 
not  take  place,  the  head  remaining  in  the  transverse  diameter. 
In  such  cases  the  face,  except  the  lower  jaw,  appears  under  one 
side  of  the  pubic  arch,  and  the  occiput  under  tlie  other,  and  at 
last  the  lower  jaw  is  born. 

Diagnosis. — The  diagnosis  is  easy.  The  exaniining  finger  feels 
the  forehead  occupying  the  brim,  the  large  fontanelle  on  one  side 
and  the  bridge  of  the  nose  and  one  orbit  at  the  other. 

Prognosis. — The  prognosis  for  tlie  mother  is  in  so  far  serious 
as  the  labor  is  very  tedious,  her  strength  may  give  out  or  o|)era- 
tions  become  necessary  to  deliver  her.    Since  the  ho»id  passes  with 


>*.  tOL\L    L.VBOR, 

.A   •leriiioum   is  likely  to  be  much 
-     i«.i:!K»=iis  is  much  worse,  half  of  the 

..:  ^    Hold. — The   caput   succedaneum 

r  -.x'-iil  itself  is  drawn  out  in  this  direc- 

iiii^i'.  whereas  it  is  compressed  in  the 

Fig.  295),  so  that  seen  in  profile  it 

:  ::i  brow  presentation  l)eing  beset  with 

-..•'.  ^irave  difficulties,  the  treatment  must 

»v    -ill  active  one.     In   the   beginning  of 

:»  ^T  we  may  l)y  pressure  on  the  presenting 

■  art  try  to  change  the  brow  presentation 

:\:o  a  vertex  presentation,  which  often  is 

vo>sible.    The  next  best  thing  is  to  change 

::  by  similar  means  into  a  face  presenta- 

::pn.    If  neither  of  these  attempts  succeed 

HUil  the  soft  parts  are  sufficiently  dilated, 

it  is  best    to  jxTform  podalic  version.     If 

the  head  is  too  low  down  for  that,  we  may 

apply  the  forceps  and  ])ull  well  down  at 

tirst  until  the  superior  nuixilla  touches  the 

pubic  arch.     Then  we  reverse  the  direction 

^  -\  and  pull  forward  in  order  to  make  the  ver- 

k  •*        \        tex  roll  over  the  ])erineum. 

41^^^^^^^  A  If   we   again   fail,  nothing  is  left    but 

^'^^  .'J       craniotomy.     To  this  we  have  recourse  as 

>.  '       j       soon  as  the  feet  us  dies,  but  even  when  it 

^        '        is  living  the  oi)eration  is  indicated,  since 

it  is  lost  anyhow  and  the  mother  must  be 

delivered.     Those  who  are  absolutely  oj)- 

])()se<l  to  sacrificing  fetal  life  might  in  brow 

presentations  an<l  bad  face  presentations 

.,.  ..■  v^tt  "'  wwpr»-rnta-     ^^.^,  pubiotouiv.     It  is  uot  uuHkelv  that  the 

gam  ni  room,  whicli  sometimes  is  ciuite  con- 

^  •  »rabh'.  would  allow  a  correction  of  the  i)osition  or  give  better 

oV.!imv^  for  the  forc<'ps  operation. 

^  6.  Pelvic  Presentation.  -When  any  part  of  the  lower  ex- 
I'Miiilies  of   the  fo'tus  presents  itself  at    the  superior  strait   of 

I  pelvis,  it  is  caUed  a  pelvic  ])r(»s(»ntation.  The  l)reech  alone 
inav  be  found  at    tlie  entrance  to  the  pelvic  cavity  (Fig.   108, 

)  7\))  or  the  breech  togcthtM*  with  oii(»  or  both  feet.  This  is  called 
ihnrch  prcscnlatiinf.  Or  oiu^  or  botli  fi^et  alone  may  occupy  the 
1  )wer  pole  of  the  ovum,  which  i<  called  a  font  presentation  or 
lootlintf  presentnfioft  '  I'iir.  im,  |».  ^l  i.  Or  one  or  both  knees  may 
be  there  instead  (  Fig.  U)\).  p.  S'»'.  a  hncc  /trrsrnttition.  The  latter 
is  extremely  rare,  and  we  can   realizr  that   it   must  be  so,  when 
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we  see  how  the  foetus  has  to  undergo  partial  extension  and  the 
uterus  becomes  much  stretched. 

Freq^iency, — As  pelvic-end  presentations  are  likely  to  give 
some  trouble,  they  have  a  tendency  to  gravitate  towards  lying-in 
hospitals,  in  which  they  occur  in  about  three  per  cent,  of  labors, 
while  in  private  practice  they  are  not  more  than  about  one-half 
as  common. 

Positions, — In  pelvic-end  presentations  we  may  distinguish 
four  positions,  corresponding  to  the  four  vertex  positions,  the 
sacrum  occupying  the  place  of  the  occiput. 

In  the  first  position j  or  left  sacro-anterior  position,  L.  S.  A., 
the  sacrum  is  turned  .forward  to  the  left  in  the  direction  of  the 
iliopectineal  eminence  or  the  foramen  ovale. 

In  the  second  positionj  the  right  sacro-anterior  position,  R.  S.  A., 
the  sacrum  is  turned  to  the  right  iliopectineal  eminence  or 
foramen  ovale. 

In  the  third  position^  or  right  sacroposterior  position,  R.  S.  P., 
the  sacrum  of  the  foetus  is  found  in  front  of  the  right  iliosacral 
joint  of  the  mother. 

In  the  fourth  position,  the  left  sacroposterior  position,  L.  S.  P., 
the  fetal  sacrum  is  found  at  the  left  iliosacral  articulation. 

Of  these  positions  the  first  and  third  are  the  most  common, 
for  the  same  reasons  that  the  head  in  vertex  presentation  usually 
occupies  the  right  oblique  diameter, — namely,  that  the  back  by 
gravitation  falls  forward  in  the  mother's  upright  position  and 
backward  when  she  lies  on  her  back,  and  that  the  left  edge  of 
the  uterus  is  canted  forward  by  the  rectum.  But  in  the  course 
of  labor  the  sacrum  nearly  always  turns  forward,  so  that  labor 
ends  in  the  first  or  the  second  position. 

If  breech  and  feet  are  together,  they  form  so  broad  a  base 
that  they  stay  above  the  brim  and  no  engagement  takes  place 
during  pregnancy. 

Etiology,  —  During  gravidity  the  presentation  of  the  foetus 
changes  quite  frequently,  and,  since  at  the  same  time  the  f(rtus 
grows,  it  may,  so  to  say,  be  caught  while  the  breech  is  turned 
down,  and  become  too  large  for  a  return  to  the  vertex  presenta- 
tion. Some  women  will  have  a  pelvic  presentation  in  every 
pregnancy,  which  seems  to  prove  that  there  is  some  peculiarity 
in  the  shape  of  their  uterus  which  favors  this  presentation.  It 
is  more  common  in  multiparous  women  tlian  in  primiparous, 
probably  on  account  of  a  less  perfect  shape  of  the  uterus.  It 
is  also  more  frequent  in  twin  pregnancies,  wliich  is  explained  by 
the  necessity  of  one  child  adapting  itself  to  the  other,  in  prema- 
ture labor,  with  narrow  pelvis,  hydramnios,  liydrorophalus,  after 
the  death  of  the  foetus,  in  short  whenever  the  engagement  of  the 
head  is  hindered  or  the  fcrtus  unusually  movable. 

Mechanism  of  Labor. — When  labor  begins,  we  first  liave  a 
descent  with  the  transverse  diameter  of  the  breech  in  the  ()bli<iue 
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diameter  of  the  pelvis,  the  anterior  hip,  as  a  rule,  descending 
a  little  lower  than  the  posterior.  As  the  breech  is  less  well  fit 
to  dilate  the  cervical  canal  and  the  vagina  than  the  head,  this 
descent  is  Uable  to  be  slow.  Then  follows  a  rotation  forward  by 
which  the  anterior  hip  is  brought  under  the  centre  of  the  pubic 
arch. 

Simultaneously  witli  this  descent  and  rotation  a  strong  lateral 
flexion  takes  place,  the  body  of  the  foetus  being  bent  with  the 
concavity  towards  the  pubic  arch  (Fig.  296).    The  anterior  hip 

Fig.  206. 


Lateral  flexion  (»f  fetal  lx>dy  in  breech  presentation.    (Iloclgc.) 


is  born  first  and  soon  followed  l)y  the  posterior.  Sometimes  this 
rotation  of  the  hips  is  more  or  loss  iinperf(H't,  so  that  the  hips 
are  born  in  the  obliciue  diameter  or  somewhere  between  that 
and  the  anteroposterior.  Soon  the  lower  extremities  become 
free,  the  feet  coming  out  before  the  le<»;s.  The  arms,  as  a  rule, 
remain  pn^ssed  apiinst  tlie  thorax.  Tlie  ell)()ws  show  first  in  the 
vulva,  and  the  rest  of  the  arms  an<l  the  hands  follow.  When 
the  time  com(\s  for  the  shoulders  to  l)e  delivered,  there  is  again 
a  little  rotation  forward  under  the  pubic  arch,  the  anterior 
shoulder  being  born  first,  and  soon  followed  l)y  the  posterior 
rolling  over  the  ])erineiim. 

By  this  time  the  longitudinal  diameters  of  the  head  are  in  or 
near  the  transverse  diameter  of  the*  pelvis,  and  next  the  occiput 
is  rotated  forward.    The  nape  of  the  neck  is  pressed  against  the 
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P^(>ic  arrli,  and  finally  the  t*liin,  face,  vertex,  and  occijHil  appear 
^t  the  perineum  (Fig.  297). 

During  this  whole  progression  through  the  pelvis  the  chin 
^^niains  pressed  against  the  chest  (Fig,  298),  which  favorable 
^'^xion  (5  started  by  pressure  beinpj  exercised  through  the  spinal 
i^*lunni  yp  against  the  head,  which  forms  a  two-arined  lever, 
^he  distance  from  the  foramen  magnum  to  the  (ip  of  the  occiput 

being  shorter   tium  Umt  from 
Fio,  297.  |[j^,    foramen   magnum  to  the 

chin,  the  occiput  rises  and  the 
chill  descends  until  it  reaches 
the  stenmm.      This   pressure 

Fig  298. 
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Normki  bjrth  at  Ihe  head  fii  pelvlr-OTirl 


Flextnii  of  heuil  lo  TH-Ovlo-end  prcfK!nliiti«in. 
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from  below  upward  is  dnv  to  the  lesisfaiice  the  fetal  liody  meets 
in  entering  and  imssing  through  the  |>eivis. 

In  exceptional  cases  there  are  deviations  from  this  regular 
mechanism:  the  legs,  instead  of  being  bent  at  tlie  knees,  may 
be  extenrled  in  front  of  the  anterior  surface  of  the  ftrtus  (Fig. 
299),  or  the  arms  may  become  extenthnl  on  the  sides  tif  tlio  head, 
or  the  occiput  may  remain  in  the  posteriur  |iart  of  tlu*  pelvis. 

Wlien  the  extrenuties  are  extenck^d  upward,  artificial  aid 
becomes  necessary  to  accomplish  lielivery.  The  extensimi  upward 
of  the  arni8  is  mostly  due  to  attempts  to  pull  tuit  the  ehiltl  by 
the  legs. 

When  the  ncci|»ut  remains  posteriorly  in  the  pelvis,  the  de- 
livery becomes  much  more  difficult  than  when  it  rotates  under 
the  pubic  arch.    Fn  tliese  cases,  as  a  rule,  the  face  is  pushed  down 


et(?r  is  in  the  transverse  diameter  of  tlie  inlet,  and  instead  of 
returning  to  the  same  side  liy  external  rntati(»ii  the  hack  passes 
to  the  opposite  side,  so  thai  for  instance  the  first  position  is 
changed   into  the  second. 

The  niechaiiisni  in  foot  and  knee  presentations  is  the  same 
as  in  tjreec'h  presentation, 

ProgTwsis,  —  With  proper  treatment,  or  rather  if  harmful 
interference  is  abstained  from,  the  prognosis  of  |)elvic  presenta- 
tions is,  so  far  as  the  mother  is  concerned,  almost  as  good  as 
that  of  vertex  presentation.  At  most  tlie  first  stage  may  be 
80  ri  1  e  w  1 1  a  t  p  ro  t  r  a  c  t  e  d . 

It  is  very  ditTerent  in  regard  to  the  child,  the  fetal  mnrtality 
being  in  primipanr  11  per  cent.,  in  pkiripara*,  who  present  less 
resistance,  3\  per  cent.,  while  in  vertex  presentation  it  is  only 


2  per  cent.  The  chief  cause  of  this  difference  is  that  the  uiul)ili- 
cal  cord  becomes  compressed  between  the  after-coming  head 
and  the  pelvic  wall,  whereby  the  fetal  respiration  is  arrested. 
The  fcetus  may  endure  a  short  compression  of  the  cord,  but  if 
this  continues  more  than  8  or  9  minutes  tlie  ftrtus  dies,  and  tjften 
it  succumbs  even  earlier*  Another  cause  of  death  may  be  the 
premature  detachment  of  the  placenta^  when  the  larger  part  of 
the  body  is  born  and  the  head  still  is  retained  in  the  uterine 
cavity.     It  may  be  also  that  the  placenta  becomes  compressed 


tfTHfiiUr  4ltf«t)KageiDeiit  oi  bead  irj  iielvic'-f^nd  preBentatioii,  vhia  hiU-htHl  iwor  ^ymphyids. 

(ChairpiMilier,) 


between  the  Imrd  head  and  the  contracting  uterine  wall,  and 
that  thereby  the  circulation  in  it  is  interfered  with.  If  tlie  fcetus 
attempts  to  breathe  while  the  head  is  retained  in  the  genital 
tract,  liquor  amnii,  blood,  mucus,  fir  meconium  is  aspired  and 
lUiiy  lead  to  atchH'tfisis  or  degUititioii   pneumonia. 

Footling  presentalitms  are  worse  than  breech  presentations^ 
because  the  legs  are  less  tit  to  expand  tlie  genital  canal,  while 
!  in  breech  presentation  the  fiassage  of  the  after-coming  head  is 
much  fncililated. 

irrcgulariti(*s  in  the  mechanism,  such  as  the  extension  of  the 
leg.^  in  front  of  the  fcetus,  the  extension  of  the  arms  up  by  the  sides 
^of  the  head,  and  persistent  occipitoposterior  positions,  make  the 
prognoHis  much  less  favora!»Ie  than  it  is  in  normal  l>reech  cases. 

Diagnosis, — Hy  external  })alpation  one  can  in  most  cases  feel 
I  the  hard  round  fetal  head  at  the  epigastrium  or  the  hypoelion- 
jdrium.  The  pelvic  end  of  the  f(Ttus  below  is  less  globular, 
[smaller,  and  softer  than  the  head.  The  heart  sounds  are.  as  a 
26 
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rule,  most  distinct  above  the  level  of  the  umbilicus.  By  vaginal 
examination  the  diagnosis  early  in  labor  is  quite  difficult  or  im- 
possible. Maybe  all  we  feel  is  a  bag  of  waters  with  a  movable 
small  jmrt,  which  sHdes  away  and  cannot  be  recognized  as  a  foot 
or  a  hand.  The  mere  fact  that  the  pelvic  cavity  is  empty  must 
awaken  the  suspicion  that  we  have  to  deal  with  a  pelvic  presenta- 
tion. The  bag  of  waters  in  a  footling  presentation  is  apt  to  be 
narrower,  more  finger-like  than  w^hen  the  broad  head  presents. 
Wlien  the  membranes  rupture,  the  liquor  amnii  is  apt  to  pour 
out  in  a  rush,  since  the  pelvic  end,  and  especially  the  feet,  adapts 
itself  less  well  to  the  os  than  the  globular  head,  w^hich  acts  like 
a  ball-and-socket  valve. 

When  the  bag  of  waters  is  broken  and  the  presenting  part 
within  reach,  the  diagnosis  becomes  very  easy.  We  then  feel  the 
little  hard  movable  coccyx,  w^hich  is  entirely  characteristic.  So 
is  likewise  the  hard  projecting  ridge-formed  by  the  sacral  crest, 
hy  either  of  these  points  w^e  ascertain  not  only  the  presentation, 
but  the  position  as  well.  We  feel  also  the  tubera  of  the  ischia, 
ami  midway  between  them  a  groove.  In  this  we  may,  near  the 
tip  of  the  coccyx,  feel  the  anus,  which,  if  the  foetus  is  dead,  is 
open,  and,  if  it  is  alive,  in  most  cases  can  be  opened  by  pressing  a 
lin>«;tM-  against  it.  In  withdrawing  the  finger  we  find  it  soiled  with 
meci>nium.  In  that  groove  we  may  farther  away  from  the  coccyx 
feel  the  large  soft  scrotum  and  the  cylindrical  movable  penis. 
The  fenuvle  genitals  are  not  so  easily  recognized,  and  the  male 
ones  may  l)e  beyond  reach.  Unless  the  inale  organs  are  felt,  it 
is.  therefore,  not  safe  to  predict  the  sex  of  the  child. 

The  breech  has  been  taken  for  the  face,  but  the  movable 
eoeevx.  the  sharp  crest  of  the  sacrum,  and  the  absence  of 
alveolar  ridges  inside  the  anus  are  more  than  sufficient  to  avoid 
such  a  mistake. 

Meconium  may  be  expelled  when  the  child  is  in  head  pres- 
entatii>n,  but  then  it  becomes  mixed  with  and  tinges  the  whole 
mass  of  the  Hcjuor  anmii,  while  in  pelvic  presentation  it  may  be 
expelled  and  found  in  the  vagina  as  the  well-known  black,  thick, 
^viioky  mass. 

When  a  small  part  is  w^ithin  reach,  it  is  of  the  greatest  prac- 
tical importance  to  distinguish  between  a  hand  and  a  foot,  as  the 
former  means  a  shoulder  presentation,  which  demands  a  treat- 
ment entirely  difTerent  from  that  of  a  pelvic  presentation.  A 
h»ot  is  long  and  narrow,  has  a  round  projecting  heel,  the  inner 
evl^e  is  much  thicker  than  the  outer,  and  the  toes  form  a  straight 
line  slanting  down  from  the  big  toe  to  the  Uttle  one.  The  big 
toe  cannot  be  opposed  to  the  otliers.  The  foot  forms  a  right 
:m^le  with  the  leg,  and  cannot  be  stretched  out  in  line  with  it. 
In  every  one  of  these  respects  it  differs  from  a  hand,  which 
is  shorter  and  broader,  has  edges  of  the  same  thickness,  has  no 
projection  behind,  and  can  easily  be  stretched  in  the  line  of  the 
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11.  The  tips  of  the  fingers  form  a  t^rcular  line,  the  middle 
one  projecting  ahead  of  the  others,  and  the  thuiTdi  is  easily 
appo.sed  to  every  one  of  the  four  fingers.  The  liand  will  some- 
times grasp  the  examining  finger,  which  the  foot  cannot  do. 

We  can  not- only  distinguish  a  foot  from  a  hand,  but  we  may 
even  diagnosticate  the  right  from  tlie  left  Umi.  For  I  his  purpose 
we  superpose  in  imagination  our  own  fool  over  that  of  the  fietus, 
heel  above  lieel,  toes  ab<*ve  toes,  and  sole  abi»ve  instep. 

A  bent  knee  has  so  peculiar  a  shape  that  nothing  is  like  it. 
It  forms  a  large  rouml  hard  mass  with  a  (umtral  depression,  the 
patellar  surface  of  the  femur,  between  two  projections,  tlie  con- 
dyles of  the  femur.  An  elbow  is  smaller,  and  has  a  central  |>ru- 
jection,  the  olecranon,  with  a  depression  on  either  side,  outside  of 
which  there  is  a  smaller  projection  — the  condyles  of  the  humerus. 
The  heel  is  also  small,  hard,  rounrl.  with  a  single  tuberosity.  The 
shovUder  is  more  rounded  than  a  knee,  and  has  only  one  prom- 
inence, formed  by  the  acromion,  from  which  the  clavicle  may 
be  felt  starting. 

T reot merit,— 1(  the  itiagnosis  is  niade  l>ef(»re  hilior  sets  in.  the 
acecmeheur  shotdd  try  in  turn  the  frrtus  by  external  manipula- 
iions  (see  Verskjn),  antl  wlien  the  head  is  at  tlie  brim  of  the 
pelvis,  keep  the  patient  lying  on  her  back,  place  a  towel  rolled 
up  so  as  to  form  a  hard  cylinder  on  each  side  of  the  uterus, 
and  surrounti  the  abthmK'n  with  a  tight  binder.  During  labor 
it  is  of  the  greatt^st  importance  not  to  |jull  on  the  legs,  by  which 
we  cause  extension  of  the  arms  ahmgside  the  head  and  remove 
the  chin  from  the  chest.  The  acctnicheur  should  even  carefully 
preserve  the  bag  of  waters,  in  order  to  insure  as  good  a  dilata- 
tion of  the  genital  eanal  as  possil>lt\  and  he  should  leave  the  ease 
strictly  to  nature  until  the  child  is  born  as  far  as  tlie  uinl)ilicus. 
Then  he  must  be  tm  the  alert.  He  sliould,  if  possible,  pull  the 
umbilical  cord  ilown  in  a  loop,  place  it  in  a  corner  of  the  pelvis 
in  front  of  one  of  the  sacro-iliac  joints,  where  it  h  best  sheltered 
against  pressure,  and  constantly  feel  the  pulsaticm  in  it.  As  long 
as  this  is  strong  and  regular,  there  is  no  danger,  and  no  i inter- 
ference is  called  for.  If  it  becomes  weak  or  irregular,  the  life  of 
the  foetus  is  in  danger,  and  all  must  be  done  to  finish  labor  as 
rapidly  us  possiljle.  The  best  thing  t**  iU*  is  to  seize  the  fundus 
uteri  and  exert  pressure  on  the  head  from  above  during  a  ct)n- 
t  faction. 

If  the  arms  extend  on  the  sides  of  the  heatl,  they  must  lie  liber- 
ated. For  this  (Rirpose  tlie  thumb  and  first  tw^o  fingers  are  slid 
along  the  arm  from  the  shoulder  lo  the  ell»ow.  Wlien  this  is 
reached,  it  is  easy  to  bend  it  and  draw  it  d<»wn  in  front  of  the  face 
^Fig.  301).  As  a  rule,  it  is  best  to  liberate  the  |>osterior  arm  first, 
because  here  are  softer  parts,  and  eonse([uently  more  room  can 
be  obtained  than  in  front  at  the  jiubic  arcli.  In  order  la  g<»t 
acceiLH  to  the  posterior  arm,  the  child's  body  should  l>e  turned  up 
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over  the  mother's  ahdoitieii,  and  when  that  arm  is  born  the  body! 
is  pulled  back  over  the  motlier's  |>erineiuii,  whicli  approaehesj 
the  anterior  arm  to  the  aeeoucheur's  lingers. 

If  the  anterior  arm  eannot  be  lii>erated  in  this  way,  it  is  wellj 
tn  rotate  the  feet  us,  so  as  to  move  the  anterior  shoulder  back- 
ward.    This  may  be  done  either  Ijv  seizing  the  fetal  trunk,  push- 
ing it  upward,  and  rotating  it,  or  l>y  pulhng  the  already  Hberated] 
arm  forward  under  the  pubic  arch. 

The  right  time  to  loosen  the  arms  is  when  the  lower  angle  of" 
the  scapula  is  at  the  outlet.     Before  ihat  the  arms  are  still  so 

Fig.  :i01.  t 
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LilM-'mtlii^'  l)u'  ]H.'.(t.'n"''rarm  in  b.n.'iM'h  pn^+'TiUition, 


higli  up  that  the  prescribed  manipulation  cannot  be  perfornietl, 
anil  later  the  liead  becomes  impacted  witli  the  arms. 

It  may  hapjien  that  one  or  both  arms  are  lodged  behind 
tlu^  neck  i>f  the  ffetu.s  (Fig.  302),  so  as  to  form  a  cross-bar  above 
the  inlet. 

If  only  one  arm  lies  across  the  neck,  the  accoucheur  should 
seize  the  body  of  the  foetus  between  his  Hat  hamls,  press  it  up  in 
the  tlirection  of  the  pelvic  axis  and  rotate  it  so  as  to  bring  tlie 
other  arm  into  the  posterior  part  of  the  jjelvis  and  deliver  it* 
Next  he  draws  this  arm  forward  under  the  symphysis  pubis  and 
]uills  the  body  of  the  fcrtus  well  back  over  the  perineunu  Thus 
he  may,  perliaps,  gain  room  enougli  for  introthieing  the  half  or 
tlu^  wlujle  hand  and  sweep  the  mi.^phieed  arm  down  over  the  face 
and  ctiest. 

If  the  arm  eannot  lie  dislodged,  and  the  child's  life  is  in  danger, 
it  is  proper  to  iiull  dow^n,  even  with  the  risk  of  fracturing  the 
Immt^rus.  If  this  happens,  it  should  1>e  placed  between  an 
nnlerior  and  a  posterior  padded  felt   splint  and  fastened   with 
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Senr elbow  to  the  thorax,  when  the  fjacture  will  Iteal  in  tin*  course 
of  2  or  3  weeks. 

If  both  arms  arc  isituateii  behinil  the  neek,  the  easiest  should 
be  ilelivered  first,  which  generally  is  the  posterior,  and  then  the 
second  as  Jiere  deserihed.  \Vhen  the  ffrlus  is  dead,  craniotomy 
is  indicated. 

Whenever  we  try  to  rotate  the  shoulder  hy  acting  on  the  l)ody, 
we  must  bear  in  mind  that  tlje  oecipittt-atlantic  articulation  ad- 

Fio.  3U2, 
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Unriil  dbipliii.eiu(;m  of  uuc  mm  ncnjiKH  the  twk  rif  the  ihilil. 

mits  only  a  lateral  r<»tatitJH  of  a  c|narter  (if  a  circle.  We  should, 
therefore,  l>y  vaginal  exa  mi  nation  make  sure  that  the  head  fol- 
lows the  rotation  iMi]>arted  to  the  shoulders,  as  otherwise  the 
cervical  vertebra*  would  l^reak  and  the  spinal  cord  become  com- 
pressed. 

Next,  the  head  roust  he  delivered,  and  in  so  doing  we  nmst 
remember  the  importance  of  having  it  strongly  flexed.  This 
irmy  Ijc  accomphshed  in  different  ways:  we  may  press  down  on 
the  vertex  through  ihe  ubdcmiiHal  wall,  we  may  i>ress  on  the  fore- 
head  frovn  the  rechiru,  or  wr  may  Hirough  the  vagina  place  two 
fingers  on  the  upper  maxilla  and  press  it  down  {Mauricfau's 
mHhtfd,  Fig.  303). 

If  tlie  upper  maxilla  canimt  he  reached,  the  index  or  this  to- 

'gpther  with   Ihe  middle  Hn^f»r  i.s  introduced  into  the  lutiuth   as 

far  as  (he  rot^t  of  the  tongue  anri  used  to  draw  the  chin  down 

while  the  fingers  of  the  f>ther  hand  pull  on  the  shoulders  {Man- 

rirrttu). 

If  the  head  is  still  al>ove  the  hririi,  it  may  he  delivered  Ijy  pull- 
ing downward  and  hat*kward  on  tlie  legs  with  the  right  hand  and 
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]\m.  im^  oatid  until  the  head  is  in  the  cavityl 
^ac«  suddenly  carried  away  up  over  the 
t-p^  MiK     In  this  way  a  fulcrum  is  obtainedj 


,y^. 


\ 


^. 


>V<I 


^ 


>  du's  method  or  rldiveriiig  ivrter-MtiniiiK  )»<ni<). 


,^    ^  -  iC  arrli.  against  which    presses   tlie  nape   of   the 

I  At  fhiit.  vertex,  and  oeeiput  are  successively  carried 

^rincmn      This  is  an  okl  French  invention,  the  Puzos 


m^hni.  much  ns^ed  by  modern  accoucheurs  in  Priip;ne,  and  there- 
fof<>  known  a?=  tlic  Prnguv  meihoil 

Verv  exceptionally  tin*  ff>rceps  may  l>e  applied  to  the  aftcr- 
tCiming'h^^fld.  It  takes  more  time,  and,  as  a  rule,  the  manipula- 
tions just  mentioned  suffice. 

In  the  delivery  of  the  up])er  half  of  the  body  in  pelvic  presen- 
tations, tiie  life  of  the  child  is  often  endauf^ered,  auil  unless  the 
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accoucheur  succeeds  rapidly  in  delivering  the  arm.s  and  the  head, 
the  child's  life  is  lost.  He  should  iherefore  be  familiar  with  the 
different  methods  of  delivery^  so  as  to  be  able  to  pai^s  promptly 
from  one  to  another  if  the  first  does  not  succeed.  The  personal 
experience  of  the  writer  mth  the  after-coming  head  is,  however, 
in  favor  of  pressure  on  the  head  through  the  abdomen  by  an 

Fig.  305, 


>< 


distant,  corubiuiMl  witit  the  pull  fui  the  shoulders  and  lower 
laxilla. 

The  application  of  the  forceps  to  the  after-coming  head  may 
be  difficuU,  especially  if  there  is  a  spastic  contraction  of  the  lower 
uterine  segment  or  when  the  face  is  turned  laterally  in  the  |jelvis. 
The  instrument  may  hitch  af];:iinst  the  chin  or  the  nose,  which 
shimhl  be  protectexl  liy  inserting  the  guiding;  hand  deeply.  The 
forceps  should  be  applied  below  the  body  of  the  child »  so  as  to 
have  room  to  bring  the  handles  down.  The  trunk  and  extremi- 
ties of  the  cliild.  wrapped  up  in  warm  flannel,  sliould  be  held  by 
an  asBislant,  Special  attention  sliould  be  paid  to  the  navel-cord, 
80  as  to  avoid  compressing  it  with  the  forceps. 

In  sacroposterior  positions  of  the  breech  we  may  favor  rotation 
by  hooking  the  index- finger  in  the  anterior  or  lioth  groins. 

If  the  head  remains  in  tlie  occipitoposterior  position,  we  raay 


•    •   rior   temple    l^ac-kward. 

-       ry  to  iniitalc  the  natural 

.      iiul  piillin*::  the  hndy  well 

;:i(ler  the   pubic*  arcli.      It* 

■ver  the  symphysis  puMs. 

.:.::  well  forward,  to  deliver 

:.  the  remainder  ot'  the  heail 

i  in  the  pc^lvie  cavity,  three 

..*v  are  at  our  command:    to 

..".  on  the  <2:roin,  or  to  apply  the 


9  « 

# 


.    ,,   ■  v-an  l)e  raised  sulliciently  to  mak(»  room 

•,•  tirs!  method  is  th(^  best.      If  the  feet,  as 

,  i     ::'o  breech,  thi^  is  even  not  diHicult:    but 

.  \:  in  front  of  the  f(etus.  it  is  necessary  to  ;ro 

•.■  ■'.inilus  in  order  to  iret  hold  of  the  focM  and 

-■    vM'med  by  the*  fntus:    or  we  must  at   least 

V   ws.  when  ])erha])s  we  may  be  able  to  bend 

.;  :he  foot  nearer.      If  there  is  reason  to  antici- 

>  :vtter  tn  forestall  it  by  brin^in^  down  a  foot 

;n  !o  have  ;iii  easy  irrip  in  case  it  were  needed. 

/•/.v  wants  to  l)i-in.L:  down  a  foot  he  seizes  it  bo- 

.-.  '^riddle  fini:er  alxivc^  tlie  ankles  and  the  thumb 

\  »  Ksiox.  I'iir.   b^"^"     As  it  is  (juite  sli])pery.  ho 

''•.riiltyin  holdin^Mt.     Tlien  a  f^ood  grip  maybe 
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wned  by  carrying  a  iillet  around  the  foot  above  the  ankles. 
I  use  tape  a  quarter  of  an  inch  wide*  First  a  f?lip-knot  is  made, 
which,  with  a  little  praoliee,  i-an  be  done  with  one  hand.  The 
loop  is  carrietl  on  the  thumb  and  first  two  Kngrrs  (Figf?.  471,  472, 
473),  and  pushed  over  the  foot  with  the  fingers  of  the  other  hand 
(Fig.  306),  which  thereafter  pulls  the  ylip-knot  tight. 

Althougli  it  is  an  advantage  to  have  tlie  l>ack  of  the  fietus 
turned  forward  to  the  symphyris,  nothing  should  l>e  done  to  bring 

I'lG,  ;i07. 
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it  there.  It  nearly  always  sooner  or  later  rotates  in  this  direction. 
If  it  turns  backward,  the  hiosening  of  the  anus  becomes  more 
difhcult,  l>ut  by  counteracting  the  natural  rotations,  we  risk  to 
make  the  situation  worse. 

If  the  breech  is  so  low  tiown  as  to  fill  the  pelvic  cavity  and  pre- 
vent us  from  passing  the  hand  and  arni^  we  should  try  to  hook  the 
index-finger  into  the  groins  of  the  ftrtus,  or  at  least  into  tlie 
anterior  grtjin,  until  we  can  get  hold  of  both  and  pull  the  breech 
down.  But  if  the  breecli  sticks  high  up  we  have  a  rather  weak 
grip  on  it  in  this  way,  and  our  [Hjwer  is  very  nuudi  increased  if 
we  can  pass  a  fillet  over  the  anterior  groin.  In  our  aseptic  times 
the  accoucheur  can,  however,  no  longer  pull  otT  his  silk  necktie 
and  draw  it  over  the  groins  with  a  co]>j>er  wire,  even  if  he  can 
secure  r)ne,  as  we  formerly  did.  A  iJisinfected  linen  tape  is  good, 
and  nuiy  be  hauled  into  position  by  means  of  Ohvier's  tillet- 
carrier  (Fig.  307). 

The  hard  lineti  tape  may,  however,  cut  into  the  .soft  tissiu*  at 
the  groin.  A  better  contrivance  is  to  take  lacing  eovereil  h}* 
rubber  tidiing,  which  is  stit<»hed  to  it. 

Olivier's  fillet-carrier  consists  i>f  a  metal  tube  bent  into  a 
hook  and  provided  witti  a  handle.  Tlirough  the  tube  runs  a 
whalebone  with  a  iticial  eufl  ijerforated  so  as  t<>  form  an  eye. 
Tfie  hook  is  carried  over  the  out«^r  side  of  the  ant(Mit)r  liip,  and 
when  its  end  lies  l>etween  the  thighs,  the  whatebcme  is  pushed  for- 
ward (ill  it  apf)ears  outside  the  vulva.  Then  the  fillet  is  attached 
to  the  eye,  and  the  whalel>one  witlidrawn,  and  finally  the  hook 
is  disengaged  and  withdrawn,  carrying  the  fillet  along  (Fig. 
30K), 

If  the  foetus  is  in  sacroposterior  po.sition,  there  is  danger  of  the 
fillet  slipping  forward  on  Ihe  thigh  (Fig.  309).  When  traction  is 
then  made,  we  might  fracture  the  femur.    Care  must  therefore  be 


Slipping  q(  fillet  nil  ihlgh  in  lacroposterior  pof^ition  to  be  aToided.    {Ollrler  ) 
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taken  to  push  the  fillet  well  iluwii  to  tlie  groin,  which  may  he  fafili- 

'tated  by  introdueiiig  a  finger  intci  the  anus  and  jjulling  forward. 

If  no  sijeeia!  instrument  i.s  at  hand  tu  L-arry  the  fillet  around 

the  grain  witli,  it  may  be  done  with  a  flexible  catheter.     It  is  first 

introduced  curved  with  the  stylet  all  the  way  llirough.  Next  the 
LStvlet  is  partly  withdrawn,  whicli  makes  the  tip  dip  down.  When 
pit  nus  been  pulled  outside  the  vulva  with  tlie  fingers  ur  a  pair  of 

artery-forceps,  the  stylet  is  again  pusluHl  throiigli  as  far  as  the 

eye.  A  silk  thread  attached  to  the  fillet  is  passed  around  tlie 
[fitylet  and  tied,  and  then  the  stylet  is  pushed  through  to  the  end. 
[If  we  now  pull  the  catlteter  back,  tlie  string  and  the  fillet  must 
'follow. 

Instead  of  the  soft  fillet  some  jmss  a  hlunl  hook  over  the  groin 

(Fig,  31tn.  It  is  passed  like  Tilivier's  iillet-carrier,  but  is  more  apt 
(to  cause  fracture  of  the  thigh  bone.     Both  fillet  and  hook  may 

cause  luxation  of  the  hip-joint,  wounds,  ur  contusions. 

After  the  leg  or  legs  have  come  out,  they  should  be  surrounded 

by  a  piece  of  gauze  or  muslin,  which  takes  away  the  slipperiness, 


Via.  :iicj. 
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and  in  extracting  the  accoucheur  should  always  take  hold  as  near 
as  posgible  to  the  genitals,  first  working  on  the  feel,  then  (m  the 
knees,  then  on  the  hips,  and  finally  on  the  thorax. 

Although  the  force|is  (jriginally  wiis  designed  only  for  appli- 
catitni  to  the  head,  it  may  be  used  with  advantage  also  on  the 
breech.  One  Idade  should  be  applied  (jver  the  sacrum  and  the 
other  over  the  posterior  surface  of  the  thighs.  If  the  breech,  how- 
ever, is  in  the  transverse  diameter,  the  l>lail«^s  shouhl  be  applierl 
to  the  outer  surface  of  the  thighs  {Fig.  H\l).  It  is  not  at! vis- 
able  to  ap[)ly  them  over  the  trotdianters  and  the  crests  of  the 
ilium,  as  in  this  position  the  foreejis  is  apt  to  slip. 

If  delivery  Is  imi)Ossible»   the  fetal   pelvis  may   be  crusl^^d 

,  and  extracted   with   the  cephal*>tribe;  or,  if  that   instrumeni   is 

'not  available,  tlie  ])elvis  may  be  npcned  with  tlie  ])crforat(ir  anil 

extracted  with  craniochist  or  forceps.     If  the  liead  is  arrested  and 

the  fa»tus  is  dead,  endiryottiniy  may  I>e  performed  through   the 

^^pinal  canal  and  the  foramen  tnagnnm.     When  the  brain  matter 

if?  pressed  out,  the  head   becomes  so  much   smaller  tlial    it  can 

easily  be  extracted. 

In  breech  deliveries  the  serosanguineous  swelling  is  formed 
on  the  presenting  part,  ordinarily  the  antiTior  nates,  and  extends 
over  the  genitals,  wliicli  may  become  inueli  swollen. 
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movable  part,  the  nature  of  which  cannot  be  recognized,  or  the 
back.  Later,  when  the  membranes  rupture  and  the  foetus  is 
pressed  down,  the  diagnosis  becomes  easy.  As  a  rule,  we  feel 
the  shoulder,  perhaps  also  the  spine  of  the  scapula  or  the  collar- 
bone. The  shoulder  is  a  soft  convex  mass  running  out  into  a 
bony  ridge,  the  acromion.  It  has  been  mistaken  for  the  breech, 
but  in  breech  presentations  we  have  the  second  buttock,  the 
groove  with  the  anus  and  genitals,  the  movable  coccyx,  and 
the  crest  of  the  sacrum. 

Sometimes  we  may  feel  the  axilla  and  the  ribs  with  inter- 
costal spaces,  which  are  not  like  anything  else.  The  elbow  is 
recognized  by  the  large  central  projection  formed  by  the  ole- 
cranon and  two  smaller  projections,  one  on  either  side — the 
condyles  of  the  humerus. 

By  vaginal  examination  we  can  in  this  way  make  the  diag- 
nosis, not  only  of  a  transverse  presentation;  but,  what  is  of  great 
practical  importance  for  the  treatment,  we  can  also  decide  in 
what  position  the  fa^tus  lies.  The  shoulder-blade  marks  the  back 
and  the  collar-bone  the  front.  The  lower  angle  of  the  scapula 
points  in  the  direction  of  the  feet.  The  axilla  opens  likewise 
in  the  direction  of  the  feet.  If  an  arm  is  prolapsed  and  we  bring 
it  into  easy  relation  to  the  trunk,  the  back  of  the  foetus  is  on 
the  same  side  as  the  back  of  the  hand,  the  palm  corresponds 
to  the  abdomen,  the  thumb  points  to  the  head,  and  the  little 
finger  to  the  feet.  It  is  easy  to  make  out  whether  we  have 
to  deal  with  the  right  or  the  left  hand.  P'or  this  purpose  we 
need  only  to  grasp  the  hand  as  in  hand-shaking,  the  two  thumbs 
being  in  contact.  The  fetal  hand  is  then  homonymous  with  that 
of  the  accoucheur. 

If  the  hip  presents,  we  may  feel  the  groin,  the  anterior  supe- 
rior spine  and  the  crest  of  the  ilium.  Rarely  the  back  or  the 
abdomen  presents.  The  former  is  recognized  by  the  spinous 
processes,  the  latter  by  the  cord. 

If  the  diagnosis  cannot  be  made  otherwise,  it  has  been  rec- 
ommended to  bring  down  the  arm.  This  would  hardly  interfere 
with  the  measures  to  be  taken  subsequently,  but  it  is  better  to 
avoid  it. 

Prognosis. — The  prognosis  as  a  whole  is  bad. 

The  maternal  mortality  is  about  11  per  cent.,  and  the  fetal 
about  50  per  cent.,  but  it  makes  the  greatest  difference  whether 
the  case  comes  under  treatment  early  or  late,  and  w^hether  the 
accoucheur  acts  intelligently  or  not.  While  a  case  seen  before 
the  membranes  rupture,  in  all  probability  will  end  safely  for 
mother  and  fcrtus,  a  neglected  one  may  end  in  the  loss  of  both. 

Course. — In  transverse  presentation  the  opening  of  the  cervix 
and  OS  is  slow,  there  being  no  wedge  to  press  on  them  as  in 
longitudinal  i)rosentations.  The  bag  during  the  interval  between 
contractions  hangs  down  as  a   narrower  pouch  than  in  head 
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preseiitatiuiis.  When  tlie  membranes  rupture,  the  liquor  amiiii 
is  apt  to  pour  out  in  a  gush,  there  being  no  part  that  adapts 
itself  well  enough  to  the  cervix  to  retain  the  fluid.  Tlii.s  gush  of 
fluid  may  cause  tlie  pn»hi|>se  of  the  unihiheal  cord  or  <jf  an  arm 
(Fig.  313)*  The  ujjper  pari  of  the  uterus  may  cuntract  and  press 
the  presenting  part  with  sucli  force  against  the  lower  uterine 
segment  that  this  gives  way  and  the  woman  dies  from  hemor- 
rhage or  |ieritonitis.     Later  tlie   f5hi*uhler  becomes  jammed  in 

Fio,  313. 


Fn)lA|i9v  of  nrm  In  tmnsvpn*  |>reNMitiitloiK    (TnriiU-r  mul  CUiintreun,  I.  n,) 

^he  pelvis.  The  felal  fiody  is  Hexed  laterally,  so  that  liead  and 
hreeeh  approach  eacli  othrr.  Tlie  uterine  contractions  assume  a 
tetanic  character  or  die  out,  Microl^es  may  enter  the  uterus  ntnl 
•nake  it  swell  with  trus—physnt/ietrit.  Tlie  woman  may  die  from 
[(Exhaustion  or  from  sepsis. 

There  are  two  ways  in  which  nature  can  accomplish  delivery, 
spontaneous  version  or  sptmtanemis  evolution,  but  both  are  so 
dangerous  that  tlie  accoucheur  slnnihi  never  wtiit  for  them. 

Spontanetttifi  rernou  consists  in  the  substitution  of  one  |)re- 
iienting  part  for  another,  and  may  end  as  a  breech  or  heat!  pres- 
entation. It  can,  as  a  rule,  take  jilftce  only  before  the  ru|)ture 
of  the  meT[d>ranes  or  shortly  after,  but  it  has  lieen  observed 
I  even  after  t!ie  shoulder  was  in  the  pelvis  or  an  arm  had  pro- 
I  lapsed.  In  Genesis,  chapter  xxxviii..  verses  2S,  29,  a  case  of 
twins  ia  reported  in  which  the   midwife  marked  the  prolapsed 
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arm  with  a  thread.    The  fa'tus  next  withdrew  this  arm,  and  the 
other  twdn  was  born  first. 

Spontaneous  evolution  comes  late  in  labor.  In  this  mode  of 
delivery  the  prolapsed  arm  remains  outside,  and  the  doubled-up 
body  of  the  fa^tus  is  pressed  through  the  pelvis  (Figs.  314-317). 
This  is  only  possible  if  the  pelvis  is  unusually  large  or  the  fcetus 
exceptionally  small.  Most  of  the  children  have  been  twins, 
immature  or  dead,  but  in  a  few  cases  living  children  have  been 
born.  The  mechanism  is  twofold.  In  most  cases  the  head 
remains  in  the  large  pelvis  over  the  iliopectineal  line.  The 
shoulder  turns  forward  and  is  pressed  out  under  the  pubic  arch, 
and  stays  there  till  the  child  is  born.  The  thorax  is  strongly 
curved  and  gradually  pushed  out.  Next  the  hip  rotates  under 
the  pubic  arch  and  the  legs  are  extended  in  front  of  the  foetus. 
When  they  have  been  expelled,  the  head  is  born  together  with 
the  second  arm,  which  is  extended  alongside  of  it. 

In  the  other  mechanism  the  head  passes  through  the  pelvis 
together  with  the  thorax.  First  the  shoulder  is  born,  then  the 
thorax  and  head  together,  and  last  the  breech  and  lower  ex- 
tremities. 

Treatment, — If  the  patient  is  seen  during  pregnancy,  the  head 
should  be  brought  down  over  the  brim  of  the  pelvis  by  exfernal 
manipulations  and,  if  possible,  kept  there  by  the  application  of 
a  tightly-fitting  abdominal  supporter.  Where  economy  is  an 
object,  a  flannel  binder  surrounding  the  whole  abdomen  and 
tightly  pinned  may  be  substituted  for  the  work  of  the  bandagist. 

If  the  woman  is  taken  in  labor  prematurely  before  the  end 
of  the  6th  month  of  pregnancy,  the  case  may  be  left  to  nature. 
Until  that  time  the  fa^tus  is  so  small  and  soft  that  it  may  be  ex- 
pelled by  spontaneous  evolution  without  harm  to  the  mother, 
and  it  is  not  viable.     After  that  period  version  is  indicated. 

In  the  beginning  of  labor  external  version  bringing  down 
the  head  over  the  brim  of  the  plevis  is  also  indicated,  and  then 
the  patient  should  lie  on  the  side  where  the  head  was,  for  by  so 
doing  the  fundus  uteri  is  tilted  over  to  this  side  and  the  head 
pushed  in  tlie  opposite  direction.  The  effect  of  this  lateral 
posture  may  still  be  lieightened  by  placing  under  the  flank  upon 
which  the  woman  rests  a  holster  or  a  i)illow  rolled  up  so  as  to 
form  a  cylinder,  and  tied  at  both  ends  and  in  the  middle.  The 
writer  has  also  succeeded  in  retaining  the  head  below  by  keep- 
ing the  patient  on  the  back,  and  rolling  two  towels  so  as  to  form 
hard,  sausage-shaped  masses,  one  of  which  is  placed  on  either 
side  of  the  abdomen  and  held  in  i)lace  by  a  tight-fitting  binder. 
The  patient  should  under  no  circumstance  lie  on  the  side  where 
the  breech  is,  as  this  would  favor  deviation. 

The  membranes  should  be  preserved  as  long  as  possible,  in 
order  to  obtain  a  good  dilatation  of  the  cervix  and  os,  which  will 
facilitate  further  manipulations  and  the  birth  of  the  child.     No 
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examination  should  be  made  during  uterine  contraction,  as  then 
the  membranes  are  more  endangered;  but  the  membranes  may 
be  supported  and  dilatation  furthered  by  placing  a  colpeurynter 
in  the  vagina. 

If  the  membranes  rupture  before  the  os  is  fully  dilated,  it 
is  advisable  to  try  to  perform  version  according  to  Braxton 
Hicks's  method  and  bring  down  a  leg.  But  perhaps  the  cervix 
can  be  artificially  dilated,  and  then  it  is  more  expeditious,  and 
therefore  better,  to  insert  the  whole  hand  into  the  uterus,  perform 
podalic  version,  and  extract  at  once,  and  the  same  is  to  be  done 
without  awaiting  full  dilatation  at  any  time  when  the  mother's 
or  the  f(etus's  life  is  in  danger. 

In  cases  that  have  been  so  neglected  that  all  water  has  drained 
off,  that  the  uterus  is  tetanically  contracted  around  the  fcetus, 
And  that  it  is  impossible  to  dislodge  the  shoulder,  an  attempt 
should  be  made  to  further  spontaneous  evolution  by  pulling  on 
the  presenting  part. 

If  that,  too,  fails  nothing  is  left  but  embryulcia  or  decapita- 
tion.    (See  Operations.) 

§  8.  Compound  Presentation.* — When  an  upper  or  a  lower 
extremity  presents  beside  the  head,  it  is  called  a  compound  or 
complex  presentation. 

A.  Upper  Extremity. — It  is  by  no  means  rare  that  a  hand 
is  felt  behind  the  presenting  head,  but  generally  it  is  withdrawn, 
or,  if  it  stays,  it  is  without  importance,  since  the  hand  allows  the 
head  to  pass.     No  interference  is  called  for. 

The  presence  of  an  arm  is  much  more  serious,  since  there 
niay  not  be  room  enough  for  l)oth  head  and  arm  to  pass  together 
through  the  pelvis.  If  it  is  the  posterior  arm  that  accompanies 
the  head,  the  chances  are  better,  for  there  is  more  room  behind; 
^>ut  the  anterior  arm  may  prevent  the  internal  rotation  of  the 
head  and  make  it  remain  in  the  transverse  diameter  of  the  pelvis 
or  drive  the  occiput  back  into  the  hollow  of  the  sacrum. 

Sometimes  a  rotation  takes  place  by  which  the  anterior  arm 
"^^comes  the  posterior. 

If  the  case  is  seen  before  the  membranes  rupture,  the  accou- 
pheur  should  try  to  push  the  arm  up  cautiously  without  ruptur- 
^'^g  the  membranes,  and  then  press  on  the  head  from  above,  in 
^^der  to  make  it  engage.     The  i)atient  ought  to  be  placed  on 
'^^  side  opposite  to  that  whore  tlie  arm  is.     If  the  D 
^^^  ruptured,  he  should  still  try  to  move  the  prolapse 
^^^d  in  front  of  the  face,  which  lie  often  can  do  with 
^M  two  fingers,  and  when  there  is  no  longer  room  for 
"^  uses  the  two  fingers  alone.     In  face  presentations 
I        pushed  over  the  chin  and  chest. 


'Oarrigues,  "A Case  of  Presentation  of  the  Head,  Hand,  Footj 
lork  Med.  Jour.,  June  16,  1883,  vol.  xxxviii.,  No.  24,  p.  650. 
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If  the  arm  caniiot  he  replared,  and  the  uterine  eontraetiona 
are  not  strong  enough  to  bring  the  head  down  beside  the  armJ 
traction  should  be  made  on  the  head  with  the  forcefis,  or  if  the  fa?-| 
tus  iH  dead  craniuluniy  should  be  ]*errorMiefL 

In  rare  eases  tlie  arm  lies  across  and  behind  tiie  neek  (Fig.  3LS)J 
forming  a  bar  which  hitches  on  the  brim  of  the  pelvis  and  prevents 
the  head  from  advancing.     This  condition  may  be  surmised  if 
l>rogress  of  labor  sttJ)>s,  althougli  tliere  is  no  visilile  obstruction. 
The  diagnt>sis  can  nnly  lie  made   by  ana'sthetizing  the   pat  lent  ^ 
and  pushing  the  hand  sufheieotly  deep  in  to  f**el  the  obstacle. 

Fig.  318. 


^ 


^ 


Ikur^al  disiiUieeiment  ot  iirm  in  vi^rtex  prt'stii tuition. 

As  soon  as  the  nature  (»f  the  case  is  ascertained,  the  accoucheur 
sliould  seize  tlie  forearm  and  try  to  bring  it  down,  changing 
the  ctuidition  into  an  ordinary  head-and-arrn  ease,  and  if  he 
does  not  succeed  in  this  attempt,  he  sliouhl  ])erform  podalic 
version   and   extract. 

B.  Lower  Exiremity, — One  or  both  feet  may  |>resent  with 
the  heH<l  and  (h^sreTnl  with  it,  but  tliis  is  a  rare  occurrence^  ^M 
which  luifipens  mostly  when  the  frrtus  is  innnature  or  dead.  ^B 
First  we  try  to  replace  the  extremity,  and,  if  that  is  not  feasible, 
poflalic  version  should  he  performed.  But  to  pull  on  the  pro- 
lapsed leg  only  increases  the  difficulties.  As  the  leg  is  drawn 
down,  the  foetus  becomes  more  antl  nn^re  betrt  to  one  side  and 
the  head  does  not  move.  But  by  bringing  down  the  other  leg 
and  pulling  on  that  we  make  the  foetus  rotate  on  its  long 
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the  extremities  which  are  jammed  together  with  the  head  in  the 
pelvis  are  raised,  the  bent  side  becomes  straightened  out,  and, 
finally,  the  head  recedes  from  the  pelvis,  and  is  delivered  as  de- 
scribed in  treating  of  pelvic  presentations. 

If  the  foetus  is  dead  and  impacted,  the  head  should  be  perfo- 
rated and  extracted  with  forceps  or  cranioclast;  but  if  the  foetus 
is  small  and  freely  movable,  it  may  be  turned  and  extracted. 


CHAPTER  IV. 

EXCESSIVE    SIZE    OF    F(ETU8. 

The  foetus  may  be  of  unusual  size,  either  in  general  or  in  par- 
ticular parts  of  the  body. 

§  I.  Giant  Children. — Some  children  are  of  enormous  pro- 
portions. The  greatest  weight  observed  was  nearly  twenty-five 
pounds  and  the  greatest  length  thirty  inches. 

But  apart  from  these  very  exceptional  cases,  some  children 
are  so  large  that  they  constitute  an  impediment  to  childbirth 
through  a  normal  pelvis.  Usually  children  weighing  less  than  11 
pounds  do  not  present  difficulties,  provided  the  pelves  are  normal, 
for  the  diameters  of  the  head  do  not  increase  in  proportion  to 
the  rest  of  the  body. 

Large  Head. — It  is  particularly  the  head  that  gives  trouble, 
not  only  by  its  size,  but  also  by  its  lack  of  compressibility.  As 
a  rule,  the  two  go  together,  the  large  head  being  harder  than 
the  small.  In  some  heads  ossification  is  too  advanced.  The 
sutures  are  too  narrow,  the  fontanelles  too  small,  and  the  head 
so  hard  that  normal  moulding  is  rendered  difficult  or  impossible. 
Other  heads  are  simply  too  large,  which  is  apt  to  lead  to  pelvic 
presentation  or  rarely  to  cross  presentation. 

Male  children  have  on  an  average  larger  heads  than  female 
children.  The  older  the  mother  is  the  larger  the  head  of  the 
child  becomes.  The  size  of  the  head,  especially  the  length  of 
the  biparietal  diameter,  increases  with  the  number  of  pregnan- 
cies up  to  the  7th.  Large  women  are  apt  to  have  large  and 
heavy  children.  The  size  of  the  father  also  influences  the  fiize 
and  weight  of  the  child.     A  large  man  is  UkelY  i  "der 

large  children.     Protracted  gestation  is  apt  t^ 
usually  large  child. 

Diagnosis. — The  diagnosis  of  a  large  hi 
during  pregnancy  or  in  the  beginning  of 
stout  women.  But  in  most  cases  we  can  fc 
idea  of  its  proportions  by  seizing  it  above  ' 
and  index-finger  and  placing  the  other  in 
the  vagina. 
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Sometimes  the  small  size  of  the  large  fontanelle  or  the  un- 
usual length  of  the  sagittal  suture  may  be  felt  by  vaginal  examina- 
tion. If  the  head  does  not  engage  or  if  labor  does  not  progress, 
although  the  pelvis  is  normal,  it  may  be  surmised  that  the  head 
is  large.  A  positive  diagnosis  can  only  be  made  by  introducing 
the  whole  hand  into  the  uterine  cavity  and  palpating  the  head. 

Prognosis. — As  a  rule,  the  case  may  be  brought  to  a  success- 
ful end  for  both  mother  and  foetus,  but  some  children  die. 

Treatment. — As  prophylaxis  induction  of  premature  labor  is 
indicated.  If  labor  has  begun  and  nature's  sole  efforts  are  insuf- 
ficient to  terminate  it,  the  child  should  be  extracted  with  for- 
ceps. The  WTiter  has  delivered  a  child  weighing  nearly  eleven 
pounds  successfully  for  mother  and  child  by  means  of  symphys-  ^ 
eotomy.  Ca^sarean  section  has  been  performed  in  order  to  de- 
liver a  giant  child.  This  is  an  operation  by  which  the  abdom- 
inal wall  and  the  uterus  are  incised  and  the  child  is  extracted 
through  the  incision.  (See  Operations.)  If  the  foetus  is  dead, 
the  head  should  be  perforated  and  extracted  with  forceps,  the 
cranioclast,  or  the  cephalotribe.     (See  Operations.) 

Large  Body. — It  is  much  more  rarely  the  size  of  the  body 
that  prevents  progress  of  labor.  The  body  being  so  much  more 
compressible  than  the  head,  where  the  latter  has  passed,  gen- 
erally the  former  can  follow.  If  it  does  not  do  so,  we  may  help 
deliver  it  by  rotating  the  shoulder  forward  or  by  pulling  the  arms 
down,  always  taking  the  posterior  first,  because  there  is  more 
room  behind  in  the  pelvis,  and  when  the  posterior  is  out,  the 
Hberation  of  the  anterior  becomes  easier.  The  hips  may  also 
need  help  to  rotate  and  to  come  down. 

Very  rarely  evisceration  (see  Operations)  becomes  necessary. 

§  2.  Hydrocephalus. — Hydrocephalus  is  a  collection  of  se- 
rum in  the  ventricles  of  the  brain,  by  which  the  head  of  the  foetus 
becomes  enlarged  (Figs.  319,  320).  The  fluid  may  amount  to 
several  quarts.  The  bones  of  the  skull  are  thin,  sutures  and 
fontanelles  very  large.  The  face  remains  small,  and  the  body 
is  often  wasted  and  shrivelled.  In  most  cases  the  vertex  pre- 
sents, but  pelvic  presentation  ift  unusually  common  with  hydro- 
cephalus. On  account  of  the  great  compressibility  of  the  head, 
it  may,  in  spite  of  its  size,  become  engaged  and  pass  through 
the  pelvis  as  a  sausage-shaped  mass.  Or  the  head  may  rupture, 
giving  outlet  to  the  fluid,  when  the  child  may  be  born.  Hydro- 
cephalus is,  fortunately,  a  rather  rare  disease. 

Diagiiosis.  —  The  diagnosis  is  often  diflScult,  especially  in 
breech  presentation.  By  abdominal  palpation  we  may  be  able 
to  feel  the  large  head  above  the  brim  or  at  the  fundus.  If  the 
head  presents,  we  may  feel  the  large  sutures  and  fontanelles 
and  notice  the  thinness  of  the  bones  of  the  skull.  Sometimes 
Wormian  bones  are  felt  in  the  sutures.     If  we  cannot  account 
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for  the  Hon-engagement  of  the  head,  the  whole  hand  may  be 
passed  into  the  uterus,  when  we  will  be  able  to  feel  the  size  of 
the  skull,  the  large  sutures  and  fontanelles,  the  thin  bones,  and 
the  abnormal  compressibility  of  the  head.  But  if  the  lower 
uterine  segment  is  much  distended,  we  might  rupture  it,  and 
then  it  is  safer  to  abstain  from  this  procedure.  In  breech  pres- 
entations we  may  surmise  the  condition  from  the  poor  develop- 
ment of  the  body. 

Prognosis. — The  prognosis,  so  far  as  the  foetus  is  concerned, 
is  decidedly  bad.     Most  of  the  children  die  during  labor  or  shortly 

Fig.  319. 


Hydrocephalus. 


after  their  birth.     For  the  mother  the  prognosis  is  not  so  bad,  but 

still  serious.     Frequently  the  lower  uterine  segment  ruptures,  and 

prolonged  pressure  on  the  cervix  and  pelvic  tissues  leads  often 

to  infection,  which  may  end  fatally.     The  operative  treatment, 

if  properly  performed,  ought  not  nowadays  to  endanger  her  )ife 

or  health.     The  frequency  of  the  peUnc  presentation  is  in  her 

favor,  since  the  small  body  is  easily  born  and  the  head  can  be 

diminished  before  it  commences  to  press  on  tlie  maternal  tissues. 

Treatment, — If  the  vertex  presents,  the  fluid  may  be  aspirated 

and  thus  the  head  diminished  without  necessarily  killing  the 

child.     It  is  true  these  children  are  of  little  value,  and  we  should 

certainly  let  their  life  weigh  very  little  compared  witli  that  of 

the  mother;  but  under  some  circumstances  great  interest  may 

Attaeh  to  the  birth  of  a  living  child,  even  if  it  is  predestined 

After  puncture  the  case  may  be  left  to  nature, 

•^ing  from  above  help  to  push  the  head  throujijh 

^ssary,  it  may  be  pulled  out  with  forceps, 

otribe. 
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If  the  lower  uterine  .segment  i.s  not  too  much  expanded,  we 
may  also,  after  having  diiniuislied  the  head  by  af?piration.  per- 
form version  and  extrael* 

In  breech  presentation  I  he  aspiration  is  performed  behind  the 
ear  in  the  large  posterior  side  fontanelle. 

S   3,    Other    Cephalic    Enlargementa.  —  Encephalocele,    a 

tumor  formed  by  part  of  the  brain  protruding  through  an  nprMi- 

ing  ill  the  skull  ami  cov- 

FiG-  320.  ered  with  skin»  is   most 

r     —  ^  ^  frei|uently  found  on    the 

occiput  or  at  the  orbit, 
less  often  in  connection 
with  the  vertex.  It  may 
form  a  swelling  so  large 
as  lo  imjiede  delivery. 

EpicNATurs.—  Hiidi- 
ments  of  a  sectuul  fa^us 
may  form  a  tumor  liaiig- 
ing  out  of  the  moutli. 
wliicli  is  called  an  ejiigna- 
thus. 

Fo:Tr8  IX  Fa^:T!\ — A 
rudimentary  second  fir t us 
may  also  be  embetlded  in 
the  head  and  cause  its  eti- 
largenient. 

Elephantiasis  con- 
cKxiTA  CYSTICA  bas  bcm 
observed  in  a  uni<iue  ease. 
It  formed  a  helmet-like 
swelling  of  the  head  (Fig, 
321). 

§  4.  Abdominal  En- 
largement. —  More  fre- 
quently than  (lie  bead* 
the  enlarged  abdomen 
gives  rise  to  dystocia. 

Ascites  is  not  rare. 
It  may  be  found  in  a 
macerated  fa-tus,  or  in 
consequence  of  liver  dis- 
ease or  syphilis, 
the  breech  pre  ceil  es,  the 
H:>t  l)e  tbstiiiguished  from 
ould    therefore    be   drawn 


Diagnosis. — Whether  the  head  or 
fetal  alHiomen  is  arrested.  It  may  1 
an  overhlled  l»ladder.  The  Hnid  sli 
with  an  aspirator  or  small  trocar. 


EXCESSIVE  SIZE  OF  FCETUS. 
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Peritonitis  may  also  cause  swelling  and  the  accumulation 
of  fluid  in  the  abdominal  cavity. 

Carcinoma  of  the  liver,  cystic  degeneration  of  the 
kidneys,    fibrocystic    degeneration    of   the    undescended 

TESTICLES,  HYDRONEPHROSIS,  and  DISTENDED  BLADDER  (Fig.  322) 

have  all  formed  tumors  that  have  caused  difficulties  in  labor. 


§  5.   Other  Swellings. 


Fig.  321. 


— Hydrothorax  is  much  rarer  than 
ascites,  but  has  also  been  found  form- 
ing an  obstacle  to  delivery. 

Hydrorrhachis,  or  spina  bifida, 
may  form  so  large  a  swelling  that  con- 
siderable obstruction  arises  (Fig.  323). 


Congenital  cyitic  elephantiasis. 
(Steinwirker.) 


Foetus  with  distended  bladder.    (Heoker.) 


(Edema,  emphysema,  and  tympanites  may  all  develop 
during  labor  and  hinder  delivery.  Even  a  large  aneurism  of 
THE  aorta  and  swelling  due  to  lymphectasia  have  impeded 
birth. 

FcEJTUS  IN  FcETU. — One  foetus  developing  in  the  body  of  the 
other  may  form  a  tumor. 

TredtmerU.  —  As   to   treatment   of  such  enlargements  much 
mimt  be  left  to  the  judgment  of  the  accoucheur.    We  can  only 
that  he  should  be  as  conservative   as    possible. 
be  pushed  back  into  the  corner  of  the  pelvis. 
When  it  is  cystic  and  diminution  of 
i  use  an  aspirator  or  a  fine  trocar, 
cause  much  injury.     But  if  the 
e,   recourse    must   be   had    to 
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Hemickphali,  or  anencephali,  are  monstrosities  in  which 
tht^  brain  and  skull  are  nearly  absent  (Fig.  824).  On  the  ntlter 
hand,  the  body  is  usually  stout.  Tliesc  inoiisteri?  often  present 
by  the  face.  '  Their  broad  shoulders  may  make  engagement 
difficult. 

Tlie  diagnosis  can  sometimes  be  made  by  feeling  the  absence 


Fia.  324. 


Fig.  :{23. 


Spina  Mflftft,     (Zwelfel.) 


Miissfum,  IWIli'VUt!  llo!ii>lUil,  Nu,  UtX)    Olu*- 
tbir«l  rt*  Uiiil  si/.e. 


of  the  skull  through  the  abdominal  walb  liy  vaginal  examination 
the  sharp,  bony  edge  surrounding  the  top  of  the  head  may  be 
felt.  Delivery  should  he  accomplished  in  the  way  that  will 
interfere  least  with  the  mother.  Turning  will  probal)ly  be  the 
simplest,  an<l  if  there  is  any  resistance  to  extraction,  the  ac- 
coucheur should  at  once  resort  to  crushing. 


TWIN    LABOR. 
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CHAPTER    V 


TWIN     LABOFi. 


In  cilseB  of  multiple  fetation  labor  is  apt  to  come  on  preina- 
turely.  and  when  anee  tlic  lowvr  part  of  the  cervix  is  expanded 
and  the  us  has  Ix^gun  tn  ihlate,  nothing  can  prevent  the  con- 
tinuation of  labor. 

The  al»donien  h  unnsually  disleiitled,  in  consetjnenee  of 
which  uterine  contractions  are  weak.     The  stage  of  dilatation 

Fio.  325, 


\ 


Twins  In  vertex  K*'«f'"t*tlf«i^     (Tnmicr  uml  rhrnitrL-uil.  1.  o.) 


is  therefore  hIow.  During  thai  of  expulsion  j>refisure  is  exereised 
through  the  liquor  amnii  of  the  second  ovum  and  therefore  less 
effective  than  when  it  is  applicil  imnjedialely  to  tiie  ftetus. 

We  have  seen  above  that  the  twins  rnay  be  found  in  a  single 
or  a  doul>le  ovum.  The  fietuses  may  be  pUiced  differently. 
In  about  half  the  eases  both  are  in  vertex  presentation  (Fig,  325). 
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III  one-third  the  first  presents  by  the  vertex  and  the  second  bj 
the  breech  (Fig.  326).  A  double  breech  presentation  is  found 
only  in  9  per  cent.  Still  more  rarely  the  first  faHus  is  placed 
l(UigitudinaUy,  vertex  or  breech  pointing  downward,  and  the 
second  transversely,  or  both  may  be  in  transverse  preseutatioi 
which  is  the  rarest  of  all  combinations. 

As  a  rule   one  bag  of  waters  forms  at  a  time*  Iml  in  excef 
tional  cases  two  bags  have  l»een  felt  at  once. 

In  the  vast  majority  of  cases  labor  takes  place  in  tlie  sail 


Tl,7',1 


.^ 


Twitift.  on**  \ti  vvTXt'x  thp  other  In  bivech  pn:*eTit«t1no.    (Tumier  iind  rhunHruil.  K  rj 

way  as  in  those  where  there  is  only  one  fretus.  After  the  ex- 
pnlshni  nf  the  first  rhiUt  there  is  a  lul!  in  tlte  nterine  contractions, 
H  new  liag  of  waters  is  formed,  and  the  second  cliiliJ  is  born  10 
or  15  minutes  afler  the  other,  or  at  least  within  30  minutes. 
In  ran"  cases  the  interval  may  extend  over  hours  or  even  several 
days.  If  the  first  labtn*  was  prenuitnre  or  an  abortion,  months 
n\ay  elapse  before  tlie  second  twin  is  liorn. 

After  the  liirth  of  the  first  child,  the  second  may  change  its 
^xre-'HMitation,     If  it  was  placed  transversely,  it  may  change  to 
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longitudinal  presentation,  but  the  inverse  may  also  occur,  and 
a  previously  longitudinal  presentation  be  converted  into  a 
transverse. 

The  placentae  may,  as  we  know,  be  more  or  less  grown  to- 
gether, but  even  then  the  whole  surface  occupied  is  larger  than 
in  ordinary  labors,  and  this  is  so  much  more  the  case  if  they 
are  separate.  Then  there  is  danger  of  one  coming  so  low  down 
that  during  the  stage  of  dilatation  it  becomes  loosened  and 
causes  hemorrhage. 

In  general,  both  placentse  are  retained  till  both  children 
have  been  born.  But  when  the  first  child  is  born,  sometimes 
the  second  placenta  is  expelled  ahead  of  the  second  foetus,  which 
soon  would  die  from  loss  of  blood,  if  we  did  not  come  to  its  help 
by  extracting  it.  Even  after  the  expulsion  of  both  placenta 
there  is  a  tendency  to  hemorrhage,  wherefore  twin  births  demand 
special  watchfulness. 

Diagnosis, — While  the  diagnosis  of  twin  pregnancy  before 
labor  begins,  as  we  have  seen,  is  by  no  means  easy,  during  labor 
it  becomes  a  simple  matter.  The  small  size  of  the  presenting 
part  in  comparison  with  the  large  abdomen  may  already  awaken 
the  suspicion  that  we  have  to  deal  with  twins.  It  becomes 
sure  when  we  feel  two  bags  of  waters  or  two  umbilical  cords,  or  a 
soft  macerated  f(jetus  or  a  pulseless  cord  together  with  a  beating 
heart. 

When  the  first  child  is  born,  one  has  only  to  feel  through  the 
abdominal  wall  in  order  to  ascertain  the  presence  of  a  second 
fcetus  with  its  bony  skeleton,  which  gives  an  entirely  different 
sensation  from  that  imparted  by  the  muscular  uterus  and  soft, 
pulpy  placenta.  By  vaginal  examination  we  may  feel  a  second 
bag  of  waters  and  the  presenting  part  of  the  fcrtus. 

Prognosis. — For  the  mother  the  prognosis  is  upon  the  whole 
good.  There  may,  however,  sometimes  be  the  drawback  of  a 
tedious  labor,  the  necessity  of  operative  interference,  and,  con- 
sequently, greater  danger  of  puerperal  infection.  There  is  also 
some  danger  of  hemorrhage  from  the  placenta,  either  during 
or  after  labor. 

For  the  foetuses  the  prognosis  is  much  less  good.  Each  of  the 
two  is  smaller  than  an  average  single  one.  Labor  often  comes 
on  before  they  have  been  carried  the  normal  length  of  time. 
In  nearly  half  the  cases  the  second  fcetus  is  in  an  abnormal 
presentation.  One  fcetus  m^^v  Ka  in  fH^  ^^y  of  the  other  during 
labor.     Often  some  kind  o  *  operation  is  needed 

to   end  labor,   and   sometll  ^Derations   become 

necessary.    Finally,  the  nm  enough  for  two 

children,  so  that  they 

Treatment, — When  the   presence 

of  a  second  foetus,  he  a  '     condition, 

but  not  the  mother,  a  xcitement. 
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Under  ordinary  circumstances  the  conduct  of  labor  is  the 
same  as  in  single  labors.  Only  greater  vigilance  is  required, 
especially  with  regard  to  hemorrhage  or  collision  between  the 
foetuses,  since  timely  interference  may  avoid  great  evil. 

On  account  of  possible  connection  between  the  two  placentae, 
the  proximal  end  of  the  cord  should  invariably  be  tied,  as  other- 
wise the  second  fa^us  might  bleed  to  death. 

As  twins  are  sometimes  so  like  each  other  that  they  cannot 
be  distinguished,  it  is  advisable  to  tie  a  ribbon  around  the  wrist 
of  the  first-born  child. 

When  the  second  bag  of  waters  is  formed,  it  is  best  to  rupture 
it,  as  the  canal  has  been  fully  dilated  by  the  passage  of  the  first 
foetus.  If  any  danger  menaces  the  mother  or  the  second  foetus, 
this  should  at  once  be  extracted,  either  with  or  without  turning. 

Otherwise  it  is  better  to  wait 
^^^-  •^^-  and  give  the  uterus  full  time 

to  contract  well  so  as  not  to 
risk  post-partum  hemorrhage. 
It  is  well  to  tie  a  binder 
tightly  around  the  abdomen, 
or  still  better  to  hold  the 
uterus  with  the  hand.  Even 
after  the  birth  of  the  second 
child  and  both  placenta?,  the 
uterus  should  be  watched  on 
account  of  the  tendency  to 
hemorrhage. 

If  the  first  foetus  is  in 
breech  presentation,  it  is  quite 
common  that  some  assistance 
is  recjuired  in  delivering  the 
head,  since  the  uterine  con- 
tractions work  under  a  disad- 
vantage. 

If  help  is  needed  in  deHv- 
erin^  the  second  child,  as  a  rule  version  and  extraction  are  indi- 
cated; but  if  the  head  is  in  the  pelvic  cavity,  it  should  be 
extracted  with  forceps. 

If  hoih  foetuses  present  at  the  same  time — so-called  locked 
hrins — assistance  is  called  for.  If  both  heads  present,  we  try 
to  push  one  up  and  pull  the  other  down  with  forceps.  If  this 
does  not  succeed,  the  upper  head  must  be  perforated. 

The  head  of  the  second  fa'tus  may  be  lodged  between  the 
chin  and  thorax  of  the  first  (Fig.  327).  One  may,  perhaps, 
disentangle  the  heads  by  external  and  internal  manipulations. 
Failing  this,  one  may  seize  the  foremost  head  with  the  forceps, 
and  whilst  an  assistant  pushes  away  the  second  head  the  first 
child  may,  perhaps,  be  extracted. 


TiOcked  twins,  both  In  head  prewntation. 
Barnes.)     .4.  apex  of  wedpe 
which  cannot  luiss  the  brim. 


B  C,  bii.«e  of  wedge 


TWIN    LABOR. 
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If  head  and  breech  try  to  enter  the  pelvis  at  once,  the  breech 
shouhl  be  pushed  U|>  and  foreeps  ap|died  to  the  head. 

If  the  lower  fcetus  is  in  hreeeh  presentation  and  the  second  pre- 
sents by  the  liead,  we  try  hrst  to  pusli  the  liead  out  of  the  way,  and, 
if  that  does  not  succeed,  to  pull  it  through  by  applying  forceps. 

The  second  ftrtus's  head  may  again  be  lodged  between  the 
chin  and  chest  of  the  partly  liorn  child  (Fig.  328),  the  two  heads 
forming  a  svedge,  the  base 

uf  wliich  cannot  pasii;  the  Fig,  328. 

brim  of  the  pelvis.  Then 
the  first  ftetus  must  be 
sac ri tired,  which  is  so 
unich  more  readily  de- 
cided upon  as  in  all  like- 
liluMtd  it  will  by  this  lime 
he  dead.  Tlie  neck  slnnihl 
be  severed  with  scissors 
or  a  wire  dcraseur  and  the 
head  pushed  up  into  the 
abdomen. 

If  both  f«rtuses  [ire- 
sent  by  the  breech,  the 
accoucheur  should  push 
up  tlie  upper  and  extract 
tlie  lower. 

Soiuetimes  all  four  feet 
may  present.  Then  wc 
should  extract  one  child 
first  by  its  feet,  but  be- 
fore so  doing  we  nuist 
make  a  careful  examina- 
tion so  as  tt)  avoid  pulling 
on  extremities  belonging 
to  two  dift'erent  fc ictuses. 
If  a  foot  or  a  hand  i)re- 
sents  with  the  head,  we 
Bliould  try  to  jnish  it  up. 

In  rare  instances  the 
first  foetus  may  ])resent 
transversely  and  the  sec- 
ond sit  astride  over  it,  its  legs  protruding  from  the  cervix.  To 
pull  at  the  tegs  W(udtl  only  increase  the  size  of  the  wedge.  Under 
amesthesia  the  iliagnosis  is  made  t>v  introducing  the  whole  hand 
into  the  uterus.  The  first  fietiis  nnist  l>e  iiclivered  before  the 
Itecond  can  pass.  Perhaps  this  may  be  accomplished  by  podalic 
I  version,  but  more  likely  decapitation  will  he  retpiired. 

Labor  with  more  than  two  ftetuses  is  conducted  in  the  same 
'  way  as  twin  labors. 


Locked  twins,  first  i^blld  T«rtly  t)orn  fn  brt-ech  jirt-sen- 
tiiUoii,  thr  «('CtJiui  ]i!x]|i;ln]  wl(h  the  fur*?  utiiliT  tho  chin  ol 
llK'  (iral,  iK.  Hnrnesj  //,  iipe-x  of  weilgt' i  EC,  haati  o( 
wed^e  wbirh  f*uiij*il  enkr  LlK^brirn  :  ,4  //.  Hue  of  (icv»|iftil* 
lloii  tfi  i1ecotn|io$«e  wciIki'  snud  iillnw  trunk  of  thi:  tirst  fcstUI 
and  head  ot  tlit?  siH.Mvrnl  ftctua  k»  ]ydm. 
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CHAPTER    VI. 


DOUBLK    MONSTROSITIES. 


\Vui:s  one  germ  by  fission  gives  rise  to  the  formation  of  t 
hc8t*  limy  become  entirely  separated,  and  each  form  a  per" 
.      Tlieii   they  are  simply  twins  e*»iitained  in  one   ovum. 
B\il  ^>metimes  the  process  of  fission  is  imperfect,  and  the  res 


Fig.  329. 


MrrphaltiJi.     (ZwciM 


U  ihnt  llie  two  bodies  remain  more  or  less  united,  and  in  most 
vx^<ti'j«  M'mm(^rrical  jiarts  are  missing  (Fig.  329). 

lu  the  conjoined  Cldnese  twins,  Eng  and  Chang,  from  tlieir 

vlh^Hce    known    as    the    Siamese   hrins,    the    se[>aration    was 

Y  .  rpt  tlirtt  a  narrow  hand  extended  from  one  sternum 

\.  i\     The  two  men  so  curiously  linked  together  were 

li  miirricd  antl  lived  till  tlie  age  of  sixty-three  years.     They 

l^i  lo  be  separated,  but  no  surgeon  could  l»e  found  willing 

it.     Finally  they^  died,  with  an  hour's  interval,  in  1874, 


DOUBLE    MONS I  ROSITIES 


y.i] 


In  1903  a  similar  pair  of  young  Koreans  were  exhibited  in 
New  York. 

In  19f>f)  the  Brazilian  ronjoined  twins,  Rosalina  and  Maria, 
ali?o  thoracopagit\  were  j^eparated  by  Dr.  Chap<it-Prov(^»Ht,  of 
Rio  Janeiro,  one  dying  from  pleurisy,  the  other  surviving;  and 
in  1902  the  Hindoo  thoracopagus  Radica  and  Dorfiira,  were 
separated  by  Dr.  Doyen,  of  Paris,     Both  were  tuberculous,  and 

FiQ.  330. 
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^*^f*  ! 
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— 11^,       (W«Wl#r#  KU.*M1C1    Br-I!i?TU.^    B'I'ptill    ^^'i'    1-!?T  t»r^fc^|  Lr»f!L«»t«- 


one  died  a  fear  AAjm  after  the  operation,  bat  the  other  Irrod  for 

In  like  pair  reprf^M^^nied  in  Fi^  330  only  the  Kvrr  was  commoo 
for  the  two  bf)iJi«>^,  ^W  other  orgyiia  were  dooUe. 

Etoohle  BOMtnwitsea  are  ool  irery  rare:  gpecimeas  of  them 
are  fosad  m  wmA  ofaatetrieal  mtnraflB:  bat  they  are  rarely 
bom  afiim  and  itiD  more  rarely  d^  they  surtrtT^  The  Himgartafi 
■atersw  Befell  and  Jadilh^  were  imied  by  Ihe  b^^  ami  fi^ed 
tweoty-thfee  yeata*     I  hare  sees  a  Amttar  hmwmSamL  im  two 
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grown-up  conjoined  negro  girls,  called  Millie  and  Christine, 
and  a  double  white  baby  called  Rose- Marie,  who  had  one  body 
from  the  pelvis  down,  while  above  the  pelvit^  the  bodies  separated 
nearly  al  right  angles  (Fig.  331), 

iStune  women  liave  re)ieatedly  borne  double  monstrosities, 
and  sometimes  hereditary  influence  seems  to  play  a  rdle,  iSueh 
monstrosities  may  be  born  without  any  skilled  assistance,  and 
were  so  in  tw^enty  out  of  thirty-one  cases  collected  liy  Playfair, 
Most  of  thein  present  by  the  pelvic  end.  which  greatly  facilitates 
their  birth.  But  in  some  cases  tlelivery  is  exceedingly  difficult. 
Still,  upon  the  whole,  the  prognosis  is  good  for  the  mother. 

Fig.  33L 


Hose^Mftiie,  diuuphahi.i. 


From  an  obstetric  stand-point  we  may  distinguish  four 
classes  of  such  eases. 

A*  The  two  liodies  may  be  unitefl  in  front, — thoracopagi 
(Fig.  332), — to  which  class  the  Siamese  twins  belonged,  and 
which  is  {he  most  common.  Nature  usually  ends  these  cases 
by  expelling  all  the  feet  first,  and  tlmt  is  therefore  the  way  to 
be  imitatetL  If  possible,  all  ftnir  legs  should  be  brought  down 
and  the  posterior  head  delivered  first  by  pulhng  the  body  of 
tlie  child  strongly  up  over  the  abtlomen  of  the  mother.  Last 
comes  the  secnntl  liead.  The  l>acks  should  be  kept  in  an  ohli(pie 
diameter,  as  this  is  longer  than  the  anteropnsterior  and  ofTers 
the  advantage  that  the  bodies  are  not  so  likely  to  be  arrested 
by  the  pronn)ntory  ami  symphysis.  In  a  case  of  this  kind  delivery 
was  accom])lished  by  cutting  off  one-lialf  of  the  anterior  body. 

If  the  heads  present,  first  one  head  is  born:  then  comes  the 
body  by  a  process  of  spontaneous  evolution;  and  last  the  second 
child  is  born,  probably  footling,  which  is  |>ossible  on  account 
of  the  great  mobility  there  always  is  between  the  two  bodies 
in  this  class — a  mobility  which  allows  the  accoucheur  to  turn 
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the  bodies  so  that  the  head  end  of  one  lies  in  contact  with  the 
foot  end  of  the  other. 

A  rarer  mechanism  of  labor  with  head  presentation  is  that 
one  head  follows  the  other,  being  pressed  against  its  neck.  This 
has  also  successfully  been  imitated,  each  head  being  pulled  out 
with  forceps  and  the  bodies  then  pulled  out  simultaneously. 
But  it  is  evident  that  this  mode  is  only  possible  if  the  fcetuses 
are  unusually  small  or  the  pelvis  exceptionally  large. 

Sometimes  room  may  be  gained  by  cutting  off  the  first  head, 
and  then  turning  and  extracting. 

The  diagnosis  is  very  difficult.     External  manipulation  and 

common  vaginal  examination  give  no 
Fig.  332.  information.     As  a  rule,  the  case  is 

taken  for  one  of  common  twins  until 
labor  is  arrested.    The  true  nature  of 

Fig.  333. 


Thormoopagi.    (OlshauHen-Voit.) 


Helen  and  Judith,  ischloiMigse. 


the  case  can  be  found  only  by  anaesthetizing  the  patient  and  in- 
troducing the  hand  far  enough  to  feel  the  place  of  U'  '  ^een 
the  two  foetuses. 

B.  The  second  class  comprises  those  doii 
which  are  united  by  the  l)ack,  especially  the  pel 
to  which  Helen  and  Judith  belonged  (Fig.  J 
probably  still  more  difficult  than  in  the  fom 
of  junction  being  less  yielding.  The  treatn 
namely,  to  bring  down  all  four  legs  or  to  extn 
the  other. 
28 
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C.  The  third  class  is  composed  of  double  monstrosities  which 
have  two  heads  and  more  or  less  of  the  upper  part  of  the  body 
double  and  only  one  lower  part  of  body, — dicephali  (Fig.  329). 
In  the  natural  mode  of  delivery  first  one  head  is  born,  then  fol- 
lows the  body  by  spontaneous  evolution,  and  last  comes  the 
second  head.  If  this  does  not  take  place,  the  first  head  should 
be  removed,  and  the  feet  brought  down,  when  the  delivery  of 
the  second  head  becomes  easy. 

If  exceptionally  the  feet  come  down  first,  the  case  is  treated 
as  in  the  first  class, — that  is  to  say,  by  pulling  the  body  well  up 
over  the  abdomen  of  the  mother. 

I).  In  the  fourth  class  the  heads  are  united,  the  bodies 
separated, — craniopagi.  Here  the  difficulty  is  caused  by  the 
size  of  the  head,  and  assistance  is  given  by  perforating  and 
crushing  it,  whether  it  presents  or  conies  last. 

With  all  monstrosities  we  should  not  hesitate  to  mutilate, 
if  anything  is  gained  by  it,  and  under  no  circumstances  should 
the  mother  be  exposed  to  the  dangers  of  Caesarean  section. 


CHAPTER    VII. 

ABNORMALITIES   OF   THE    OVUM. 

§  I.  Abnormal  Membranes.  —  Too  Thin  Membranes.  —  If 
the  membranes  of  the  ovum  are  too  thin  and  friable,  the  bag  of 
waters  ruptures  prematurely,  and  in  consequence  the  mother 
suffers  more  pain  than  when  the  cervix  and  os  are  being  gradually 
expanded  by  the  elastic  membranes.  There  is  also  greater  danger 
of  infection  taking  ])lace,  especially  if  many  vaginal  examinations 
are  made.  The  fcrtus  is  exposed  to  a  pressure  that  may  inter- 
fere with  circulation  and  respiration  or  give  rise  to  prolapse  of 
the  cord,  and  if  all  the  water  drains  off — a  so-called  dry  birth — 
the  necessary  movements  of  the  fcptus  during  expulsion  may  be 
impeded. 

But  the  beginner  should  not  form  an  exaggerated  opinion 
of  the  importance  of  the  premature  rupture  of  the  membranes. 
Most  of  the  time  it  has  no  appreciable  effect,  the  cervix  closing 
in  on  the  presenting  head.  Sufficient  liquor  amnii  is  retained. 
The  patient  should,  however,  be  kept  in  bed  and  defecation 
made  easy  by  the  administration  of  a  mild  aperient,  like  Hunyddi. 
Janos  water. 

Mkmthiaxes  too  Resistant.  —  If,  on  the  other  hand,  the 
membranes  are  too  tough  and  resistant,  they  do  not  rupture 
when  the  cervix  is  dilated.  Thus  the  force  developed  by  the 
contracting!:  uterus  is  partly  lost,  and  the  whole  ovum,  as  we 
have  seen,  may  be  expelled  unruptured. 
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When  the  os  is  fully  dilated,  the  accoucheur  should  rupture 
the  membranes.  This  may  be  done  by  seizing  them  in  the  interval 
between  two  contractions  and  tearing  them,  or  more  easily 
during  a  labor-pain  by  pricking  them  with  the  stylet  of  a  catheter 
or  a  sharpened  goose-quill.  In  performing  this  little  operation 
the  accoucheur  should,  however,  be  careful  not  to  enter  more 
deeply  than  necessary,  as  otherwise  he  might  injure  the  foetus. 
For  cleanliness  it  is  well  to  place  a  bedpan  under  the  patient, 
into  which  the  expelled  liquor  amnii  will  flow. 

If  the  child  is  born  in  the  ovum,  this  should  be  torn  in  order 
to  admit  air  to  the  lungs. 

Adherent  Membranes. — In  normal  labor  separation  between 
the  uterus  and  the  ovum  takes  place  in  the  ampullar  layer  of 
the  decidua.  But  if  there  has  been  endometritis  before  or  during 
pregnancy,  the  decidua  is  too  thick  and  resistant,  and  the  chorion 
adheres  more  or  less  to  it.  Then  the  separation  takes  place 
between  the  chorion  and  the  amnion,  and  the  chorion  and  de- 
cidua are  retained,  which  may  give  rise  to  hemorrhage.  If  this 
occurs  the  a-ccoucheur  should  introduce  his  whole  hand  into  the 
uterus  and  scrape  off  the  retained  membranes  with  his  finger- 
nails, and  then  give  an  intra-uterine  douche,  preferably  with 
creolin  on  account  of  its  combined  antiseptic  and  haemostatic 
properties. 

If  there  is  no  hemorrhage,  but  a  large  piece  of  the  membranes 
is  retained,  then  it  is  well  to  tie  a  silk  thread  to  it,  and  leave  it 
until  the  following  day,  when  by  pulling  on  the  string  the  shred  is 
easily  removed.    The  smaller  shreds  are  discharged  with  the  lochia. 

§  a.  Abnormalities  of  the  Umbilical  Cord. — Coiling. — We 
have  seen  that  during  pregnancy  the  cord  may  be  wound  around 
the  body  of  the  foetus.  It  may  also  lie  coiled  up  in  front  of 
the  presenting  part,  and  during  labor  the  foetus  may  be  pushed 
through  one  or  more  circumvolutions.  In  this  w^ay  a  cord  that 
really  is  too  long  may  become  relatively  too  short  and  prevent 
the  proper  movements  of  the  fcBtus  during  labor.  It  is  quite 
frequently  twisted  once  or  twice  around  the  neck,  which  exposes 
the  foetus  to  strangulation.  When  this  is  the  case,  the  accoucheur 
tries  to  loosen  the  string  and  to  pull  it  over  the  head  or  let  the 
child  glide  out  through  the  loop. 

In  breech  presentation  it  o        descend  between  the  legs  and 
extend  over  the  back.  ^^hM|  '<h1  loop  should  be  pushed 

over  one  of  the  buttQM|^|  does  not  yield  so  as  to 

allow  these  displaoeml^^H  id  both  ends  tied. 

Shortness  of  CoII^^H  'ort  that  it  inter- 

feres with  the  free  •  it  may  be  torn 

off  near  the  body  X)  death  while 

still  in  the  uterus.  "^  the  placenta 

from  the  uterus  ai  ition  in  that 
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way.     Or  if  also  the  placenta  resists,  the  uterus  may  become 
inverted,  or  the  birth  of  the  child  may  be  prevented. 

The  diagnosis  during  pregnancy  is  impossible  and  during 
labor  difficult.  We  may  be  brought  to  think  of  this  condition 
if  the  meconium  is  expelled  or  the  heart-beat  becomes  slow. 
If  the  cord  can  be  reached,  it  may  be  felt  tense,  and  should  then 
be  cut  at  once,  and  the  fci'tus  extracted. 

Prolapse  of  the  Cord.— The  umbilical  cord  may  present 
at  the  brim  below  or  with  the  other  presenting  part  before  the 
membranes  rupture,  and  it  may,  after  the  waters  have  broken, 
sink  down  into  the  vagina  or  even  outside  of  the  vulva,  while 
in  other  cases  only  a  small  loop  is  found  outside  the  os. 

The  frequency  with  which  this  unfortunate  accident  occurs 
seems,  like  that  of  face  presentations,  to  vary  much  in  different 
countries.  In  France  it  was  only  observed  in  1  case  of  each 
446,  in  England  in  1  out  of  207,  and  in  Germany  in  1  out  of  156. 
Maybe  the  usual  posture  used  in  delivering  women  has  some 
influence:  in  France  they  place  the  woman  on  her  back  with 
somewhat  elevated  pelvis,  in  England  they  use  the  lateral  posture, 
and  in  Germany  they  prefer  the  dorsal  position  with  elevated 
shoulders,  which  would  certainly  promote  prolapse  of  the  cord. 
But  perhaps  the  relative  frequency  of  contracted  pelves  accounts 
for  a  corresponding  frequency  of  prolapse  cases. 

Etiology.  —  The  chief  factor  that  causes  presentation  and 
prolapse  of  the  cord  is  a  deficient  adaptation  between  the  present- 
ing part  and  the  lower  portion  of  the  uterus.  They  occur,  there- 
fore, in  contracted,  especially  flat,  pelves.  They  are  much  more 
fre(|uent  with  abnormal  presentations,  especially  transverse, 
face,  and  foot  presentations,  than  with  vertex  presentation. 
Flaccidity  of  the  lower  uterine  segment  will  give  rise  to  a  less 
perfect  adaptation  between  the  uterus  and  the  presenting  part, 
and  we  find  also  that  the  accident  is  much  more  common  in 
pluriparir  than  in  primipanr.  The  longer  the  cord  is,  the  greater 
is  cirteris  paribus  the  chance  of  its  prolapsing.  A  large  amount 
of  liquor  amnii  and  its  sudden  discharge  will  be  apt  to  wash  the 
cord  dow^n.  A  premature  rupture  of  the  membranes  and  a  pro- 
longed partial  opening  of  the  os  naturally  increase  the  danger 
of  a  prolapse  occurring.  A  low  insertion  of  the  placenta  will 
also  favor  it.  With  a  vertex  presentation  it  can  only  happen 
at  the  time  of  rupture  or  shortly  after.  When  the  head  is  well 
engaged,  there  is  no  space  left  for  the  prolapse  to  take  place  in. 

Diagnosis. — Before  the  waters  l)reak  it  is  not  always  easy 
to  recognize  a  i)resenting  cord.  Still,  in  an  interval  between 
l)ains,  when  the  hag  relaxes,  we  may  feel  the  movable,  soft, 
finger-thick  string  and  its  pulsation.  When  the  membranes 
have  ruptured,  a  small  loop  high  up  in  the  vagina  may  be  over- 
looked; but  if  the  fetal  heart-sounds  grow  weak  and  slow,  the 
accoucheur  should  bear  in  mind  the  possibility  of  its  presence 
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and  feel  for  it.  When  a  larger  loop  descends  into  the  vagina, 
it  obtrudes  itself  on  the  examining  finger  and  cannot  be  taken 
for  anything  else. 

Prognosis, — The  prognosis  for  the  mother  is  good,  but  that 
for  the  foetus  is  so  much  the  worse.  For  it  prolapse  of  the  cord 
is  one  of  the  most  dangerous  complications  of  childbirth.  Ac- 
cording to  statistics  over  one-half  of  the  children  die.  The  mor- 
tality is  greater  in  primiparae  than  in  pluriparai^  which  can  easily 
be  accounted  for  by  the  more  tedious  labor  and  the  greater 
firmness  of  the  soft  parts  of  the  parturient  canal.  If  prolapse 
of  the  cord  is  comparatively  rare  with  vertex  presentation,  on 
the  other  hand  it  is  much  more  dangerous  than  with  other  presen- 
tations, the  cord  being  more  apt  to  be  squeezed  between  the 
hard  skull  and  the  pelvis.  The  breech  is  softer,  and  with  a  trans- 
verse presentation  or  a  foot  presentation  there  is  hardly  any 
danger.  With  vertex  presentation  the  infantile  mortality 
reaches  the  terrible  number  of  64  per  cent. 

The  great  danger  in  prolapse  of  the  cord  arises  mainly  from 
compression,  which,  as  we  have  seen  in  speaking  of  delivery 
in  pelvic  presentations,  leads,  in  a  very  short  time,  to  asphyxia 
and  death  of  the  foetus. 

Treatment, — The  diagnosis  once  made,  the  patient  cannot 
be  left  a  moment  alone.  She  and  the  foetus  have  to  be  watched 
constantly,  since,  when  the  time  for  action  has  come,  delay 
means  the  death  of  the  latter.  We  must  distinguish  three  dif- 
ferent conditions,  each  calling  for  different  assistance, — the 
time  before  the  rupture  of  the  membranes,  the  time  after  rupture 
of  the  membranes  with  a  not  fully  dilated  os,  and  the  time  after 
full  dilatation  has  been  accomplished. 

As  long  as  the  membranes  are  unruptured,  there  is  little  or  no 
danger,  and,  on  the  other  hand,  it  is  of  the  greatest  importance 
to  preserve  them  till  full  dilatation  is  established.  To  try  to 
push  the  cord  aside  is  of  little  avail,  since  in  all  likelihood  it  will 
fall  down  again,  and  we  run  the  risk  of  rupturing  the  membranes 
by  our  manipulations,  which  would  make  the  situation  worse. 
We  may  place  the  patient  in  the  elevated-pelvis  position  on  her 
back,  and  whether  the  cord  slides  away  or  not,  we  may  then 
place  her  on  the  side  where  the  prolapse  was,  the  effect  of  which 
is  to  tip  the  fundus  down  on  this  side  and  the  lower  uterine 
segment  over  to  the  other  side,  so  that  there  is  less  pressure  on 
this  side  in  case  the  cord  falls  down  again.  The  position  on  the 
back  with  the  head  low  cannot  be  sustained  very  long,  unless 
the  patient  is  anaesthetized,  which  is  not  desiral)le,  since  we  want 
labor-pains  to  dilate  the  os.  If  the  cord  slides  up  into  the  cavity 
of  the  uterus,  we  may  by  pressure  from  al)ove  try  to  press  the 
head  into  the  brim  and  thus  prevent  the  prolapse  from  being 
reproduced.  In  order  to  further  dilatation  a  colpeurynter  may 
be  placed  in  the  vagina,  which  protects  the  membranes,  but  if 


438  ABNORMAL   LABOR. 

stethoscopy  shows  that  the  cord  is  being  compressed,  the  col- 
peurynter  should  be  removed. 

If  the  OS  is  not  sufficiently  dilated  to  end  labor  with  forceps 
or  version,  but  the  waters  have  broken,  the  patient  should  be 
placed  in  the  elevated-pelvis  position  and  the  cord  replaced 
with  a  suitable  instrument,  such  as  represented  in  Fig.  334. 

I  found  it  in  an  instrument-maker's  store,  but  could  not 
ascertain  the  inventor's  name.  All  the  people  remembered  was 
that  it  had  originated  with  a  California  doctor. 

The  instrument  consists  of  a  rather  stiff  flexible  tube  through 
which  runs  a  whalebone  stylet  with  handle.     At  the  other  end 

Fig.  334. 


Bcpositor  for  prolapeed  umbilical  oord. 


is  a  bit  of  ribbon  with  a  button  that  fits  into  the  end  of  the  tube. 
The  ribbon  is  carried  around  the  prolapsed  cord,  the  button 
pushed  into  the  tube,  and  this  together  with  the  cord  brought 
all  the  way  up  to  the  fundus,  where  it  may  be  kept  till  after 
the  birth  of  the  child,  but  if  it  is  sure  that  the  cord  cannot  again 
prolapse,  it  may  also  be  withdrawn  after  releasing  the  ribbon 
by  pushing  the  button  out  by  means  of  the  whalebone  staff. 

The  position  with  elevated  pelvis  facilitates  the  replacement 
very  much. 

Where  no  operating-table  with  facilities  for  elevating  the 
pelvis  is  available,  we  may  improvise  one  by  using  a  chair  as  we 
did  to  raise  the  shoulders  (Fig.  222,  p.  192),  but  now  the  chair 
is  placed  under  the  pelvis  and  the  feet  are  bent  over  the  round 
(Fig.  335). 

Or  else  the  patient  may  be  placed  on  a  padded  ironing-board, 
the  lower  end  of  which  is  raised  and  fastened  to  the  foot  of  the 
bed  or  a  chair.*  The  elevated-pelvis  position  has  the  advantage 
over  the  knee-chest  position,  which  generally  is  recommended, 
that  the  patient  can  be  kept  longer  in  it  without  being  anaesthe- 
tized, that  an  antpsthetic  can  easily  be  administered,  and  that  it  is 
more  favorable  for  performing  version  and  extraction.  By  pulling 
the  patient  so  far  out  as  to  have  the  lower  extremities  fall  down 
at  full  length  we  obtain  even  Walcher's  Hiingelage,  which  facili- 
tates extraction,  as  will  be  described  later.  (See  Operations, 
Fig.  436.) 

Having  replaced  the  cord,  the  accoucheur  should  ansesthetize 


^  Tlic  elevated- pelvis  position  is  mostly  known  in  this  country  as  Trendelen- 
burg's position,  fn>m  tlie  name  of  tlie  surgeon  who  has  contributed  most  to  popu- 
larize it,  l)ut  it  was  used  and  described  years  l>efore  by  Bardenheuer,  of  Cofo^poe, 
in  his  work,  "Dniinage  der  Peritoneal  Hdhle,"  Stuttgart,  1881.    In  C^ennany  it  ia 

called  Heckenhochlage. 
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the  patient,  and  try  if  he  can  dilate  the  cervix  manually  according 
to  the  method  of  Dr.  Philander  A.  Harris.  (See  Operations, 
Fig.  432.) 

If  he  does  not  succeed  in  replacing  the  cord,  he  may  turn 
by  the  internal  digital  method,  and  extract  as  soon  as  the  cervix 
is  sufficiently  dilated. 

The  third  eventuality,  and  that  most  frequently  met  with  in 
consultation  practice,  is  that  the  os  is  fully  dilated  when  the 
patient  is  seen.  Then  the  patient  should  rapidly  be  put  in  the 
elevated-pelvis  position,  and  the  accoucheur  should  seize  the 
prolapsed  cord  with  his  whole  hand  and,  if  possible,  carry  it  up 
into  the  abdomen,  turn  and  extract.  If  there  is  any  compres- 
sion of  the  cord,  this  should  be  done  without  anaesthesia  in 
•  order  to  save  time.  If  there  is  no  room  to  pass  the  hand,  he 
should  apply  the  forceps  and  extract  as  rapidly  as  possible. 

In  pelvic  presentations  one  foot  should  be  brought  down, 
as  thereby  the  breech  is  diminished,  and  the  leg  serves  as  pro- 
tection for  the  cord  against  pressure. 

In  prolapse  with  face  presentation,  and  when  an  arm  is  pro- 
lapsed together  with  the  cord,  version  and  extraction  are  in- 
dicated. In  foot  presentation  it  would  be  useless  to  try  reposition, 
since  the  prolapse  is  immediately  reproduced,  and  there  is  not 
much  danger  of  compression. 

With  cross  presentation  reposition  would  also  be  useless, 
and  with  this  presentation  there  is  no  danger  of  compression. 
The  case  is  treated  with  podalic  version  and  extraction  as  soon 
as  the  OS  is  sufficiently  dilated.  If  there  is  no  pulsation  in  the 
prolapsed  cord,  there  is  no  call  for  any  special  treatment,  and 
the  case  should  be  managed  as  we  would  deal  with  it  were  there 
no  prolapse;  only  the  accoucheur  should,  in  order  to  avert  blame, 
inform  the  friends  that  the  f(ctus  is  lifeless. 

Velamentovs  Insertion. — (See  Hemorrhage.) 

§  3.  Retained  and  Adherent  Placenta.  —  Normally  the  pla- 
centa can  be  expressed  within  20  minutes,  but  sometimes  our 
efforts  at  expression  remain  fruitless.  The  after-birth  does 
not  come  out.  This  may  be  due  to  one  of  two  conditions  vastly 
different  in  importance.  The  placenta  may  simply  be  retained 
or  it  may  be  adherent. 

The  retained  placenta  may  lie  in  the  vagina  or  in  the  uterus. 
If  it  is  in  the  vagina,  the  uterus  is  well  contracted  and  small, 
and  by  inserting  two  fingers  into  the  vagina  we  not  only  feel 
the  placenta,  but  can  easily  pull  it  out  by  following  the  cord 
and  pressing  on  the  placenta  at  both  sides  of  the  cord  or  by 
hooking  the  two  fingers  over  the  top  of  the  placenta. 

The  cause  of  the  retention  may  be  an  overfilled  bladder, 
exhaustion  of  the  uterine  muscle,  or  diminished  Irritability 
of  the  nervous  system. 
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ly  have  been  cast  loose,  but  is  retained  ii^ 

CATitT  by  muscular  coiitraetion,  especially  at  the 

«l  ikt  i—n^ltliMi  ring.     Authors  attribute  tliis  frequeiitly 

€9ntraci%on,  but  in  reality  tlie  upi>t-r  |>art 

,rule,  more  or  less  contraeted,  and  tlie  lower 

ieriil  (Fig.  336).     Only   the  contraction  is 

at  the  narrowest  part  of  the  uterus. 

^  ^bm  placenta  uwetl   to  Ijc  much  more  common 

tf  dicii%-ery  was  to  pull  on   the  cord  or  press 

Fio.  3:^6. 


n  msido  tlie  uterus.      Witli   the  introduc- 

ttm  uicthod  rcttuitif>ii  has   l)econie  a  rare 

]i.  Lies  the  ]>rnphylac{ic  treatment.     The  cura- 

vn^  ii  Uiiic  is  a  serious  obstruction,  consists  in   ad- 

i»hU*r\»ft*rm  and  pressing  on  the  contracterl  ring  with 

i\l  into  a  cone  around  tlu' thumb.    But  often  all 

IS  to  fiilh'W  the  cord  up  ia  its  insertion,  wind  it 

-  v»f  the  left  hand,  and  ]>ress  on  the  placenta 

,  :%ixk\  middle  finger  of  the  right  hand,  when   the 

s  Yields, 

'  -  prefcrnblc  not  to  enter  the  uterus,  and  tlie 

.    I'.ie  out   spontaneously   or    l>y   exjnession,    the 

\M  be  in  no  hurry  about  removing  the  placenta 

*^  ;i£:e.    It  is  the  writer^s  rule  to  wait  an  lionr 

to  any   other   measures   than   repeated 


^m 


Ml  th^*  fundus, 
y^  tiaift  iHH'n  e 
Ualiitptie  solution,  especially  lysol  or  creolin. 


>  "'   1^  Ml#  hI"**^  fckW  lHH*n  entered,  it  ought  also  to  be  washed 
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Adhesion  of  the  placenta  is  a  much  more  serious  matter 
than  mere  retention.  It  may  be  total  or  partial;  in  the  latter 
case  it  is  mostly  found  at  the  periphery,  while  in  the  centre  the 
connection  with  the  uterus  may  be  normal.  The  decidua  serotina 
in  the  adherent  parts  has  been  replaced  by  tough  connective 
tissue,  which  extends  deep  into  the  muscular  coat.  This  condi- 
tion is  usually  due  to  chronic  endometritis.  Some  women  have 
adherent  placentae  in  several  successive  pregnancies.  It  fol- 
lows sometimes  partial  detachment  of  the  placenta  during 
pregnancy.  The  cause  may  also  be  an  abnormal  structure  of 
the  placenta,  especially  a  membranous  placenta.  The  adhesion 
is  most  frequently  found  in  the  cornua  of  the  uterus,  the  original 
site  of  implantation  of  the  ovum,  where  the  connection  may 
have  become  more  solid,  or  where  villi  of  the  chorion  may  have 
grown  into  the  tube.  It  is  also  apt  to  be  found  with  placenta 
pra^via,  where  the  insertion  takes  place  over  the  os  internum; 
and  at  the  lateral  edge  of  the  uterus. 

Prognosis. — Both  retention  and  especially  adhesion  of  the 
placenta  often  give  rise  to  hemorrhage,  which  may  prove  dis- 
astrous to  both  mother  and  foetus. 

Treatment. — The  patient  is  placed  on  a  table  and  anaesthetized, 
the  legs  drawn  up  and  the  knees  bent.  The  particularly  well- 
disinfected  hand  is  carried  between  the  membranes  and  the 
uterine  wall  up  to  the  upper  margin  of  the  placenta;  the  fingers 
are  bent  and  the  nails  are  used  as  knives  to  sever  the  connection 
between  the  placenta  and  the  uterus,  while  this  is  steadied  from 
without  with  the  other  hand.  If  we  cannot  obtain  a  line  of 
cleavage  here,  we  try  the  sides  of  the  placenta  and  enter  where 
best  we  can.  It  is  a  great  advantage  if  the  placenta  can  be  peeled 
off  in  one  piece  and  from  above  downward.  But  where  the 
connection  with  the  uterus  is  very  dense  this  is  impossible,  and 
we  must  be  satisfied  by  removing  it  piecemeal,  which  is  apt  to  be 
accompanied  by  much  more  hemorrhage. 

Besides  the  fingers,  the  large  dull  wire  curette  (Fig.  420)  and  a 
placenta-forceps  with  good  grip  and  broad  dull  ends  (Figs.  421, 
422)  may  be  needed.  If  necessary,  it  is  better  to  leave  a  little  of 
the  placental  tissue  than  to  perforate  the  uterus.  When  as  much 
as  possible  has  been  removed,  the  uterus  is  irrigated. 

§  4.  Placenta  Praevia. — The  fertilized  ovum  may  become 
embedded  so  low  down  on  the  wall  of  the  cavity  of  the  uterus 
that  the  placenta  covers  the  internal  os,  or  at  least  that  portion 
of  the  uterus  which  must  change  its  position  in  order  to  allow 
IrtiiOQ  of  the  OS  necessary  for  the  passage  of  the  fa^tus. 
«  takes  place,  more  or  less  of  the  placenta 
sonnection  with  the  uterus,  which  process 
irrhage,  and  will  be  described  together 
er  sources. 
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CHAPTER   VIII. 

OBSTRUCTIONS  IN  THE  PAKTURIENT  CANAL. 

§  I.  Displacements  of  the  Uterus. — Pendulous  Abdomen. 
— We  have  seen  that,  as  a  rule,  ant-eversion  during  preg- 
nancy is  of  little  importance  when  there  is  an  abdominal  wall 
ofTering  normal  resistance,  which  makes  the  uterus  rise  to  the 
proper  position.  But  if  the  abdominal  wall  is  weak,  the  heavy 
pregnant  uterus  falls  forward,  and  it  may  even  tip  so  much 
downward  that  the  fundus  is  in  the  neighborhood  of  the  knees. 

Sometimes  there  is  only  an  unusual  flaccidity  of  the  abdominal 
wall,  but  in  other  cases  there  is  such  a  diastasis  between  the  recti 
muscles  that  the  uterus  protrudes  between  them  and  lies  directly 
under  the  skin. 

Through  the  altered  inclination  of  the  uterus  to  the  pelvis, 
the  OS  is  carried  too  far  up  and  the  presenting  part  is  prevented 
from  engaging. 

This  condition  is  due  to  distention  of  the  abdomen  by  previous 
pregnancies  or  tumors,  to  laparotomies,  or  umbilical  or  ventral 
hernias.  It  is  also  found  in  primipara*  in  consequence  of  a  narrow 
pelvis  which  prevents  the  normal  descent  of  the  presenting 
part  into  the  pelvic  cavity  during  the  latter  part  of  pregnancy. 

The  treatment  is  similar  to  that  mentioned  in  speaking  of 
deficient  abdominal  pressure  during  labor.  The  fundus  of  the 
uterus  is  to  be  raised  and  kept  in  place  with  a  tightly  adjusted 
binder. 

Ventral  Fixation  and  Vaginal  Fixation  of  the  Uterus. — 
A  peculiar  artificial  antedisplacement  of  the  pregnant  uterus 
has  been  brought  about  by  the  different  operations  in  which 
the  anterior  surface  and  the  fundus  of  the  uterus  are  fastened 
to  the  abdominal  wall  or  the  vagina.^  The  anterior  wall  being 
fastened,  the  uterus  must  chiefly  grow  by  expansion  of  the  pos- 
terior wall,  and  the  os  is  carried  high  up.  This  unnatural  position 
of  the  uterus  gives  rise  during  the  progress  of  pregnancy  to  much 
discomfort,  such  as  a  dragging  pain  at  the  seat  where  the  uterus 
has  been  moored,  and  excessive  nausea  and  vomiting,  and  it 
leads  often  to  abortion.  During  labor  it  has  prevented  engage- 
ment, causing  inertia  and  rupture  of  the  uterus,  and  made  delivery 
impossible  by  the  natural  way,  so  that  in  several  cases  Cspsarean 
section  became  necessary  to  bring  labor  to  an  end. 

Any  kind  of  fixation  of  the  uterus  itself  should,  therefore, 
be  deprecated,  and  such  operations  be  sul)stituted  which  shorten 
or  attach  the  round  ligaments,  and  among  these  the  preference 
should  be  given  to  those  in  which  the  uterus  is  not  unnaturally 
antevertod  or  anteflc^xed. 

^  (larrigues,  Dij>ea.sos  of  VV'oinen,  3d  ed.,  p.  473;  (iynecology,  1905,  pp.  254,257. 
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Lateroversiux. — The  uterus,  in  niusl  cases,  is  tilteti    mcire 

[or  less  tr>  tlie  right  side  tjf  tlie  iibdoiiien,  more  rarely  to  the  left. 

[This  seldom  interferes  with  hibor.  If  it  does,  the  nmlposition  is 
easily  corrected  i>y  jilaring  tlH_^  patient  on  the  opposite  side, 
when  the  fundus  will  sink  down  towards  the  coueh,  and  the  as 
move  in  the  opjiosile  direetion, 

SArcuLATioN,— If  the  presenting  part,  generally   the  head, 

^presses  somewhat  unevenly  on  the  loMer  uterine  segment,  this 
will  he  distended  and  form  a  deep  poueh.  fitting  like  a  hood 
over  the  frrtus,  while  the  os  remains  high  up  in  the  vault  of  the 
vagina.      Mtjst   fretjuniitly   it   is   tlie   anterior   part   of  the   lower 

[uterine  segment  that  undergoes  tliis  distention,  and  the   os  is, 

Fig.  337. 


A 


fi 


7/ 


^ 


X 


therefore,  drawn  high  up  behind  the  presenting  part  (Fig.  337) 
in  the  neighhnrlujod  t^f  the  prom(tnt<>ry. 

Mutdi  more  rarely  it  is  the  i>f>sterior  ]>art  of  the  luwer  uterine 

I  segment  that  forms  the  sae,  while  the  <is  is  fdund  above  the 
symphysis  pubis  (Fig.  33S).  A  sinular  eondition  has  been  found 
with  a  bicornute  uterus,  one  horn  developing  in  the  pelvic  cavity 
and  the  other  in  the  abdomen. 

We  have  seen  that  retroflexion,  as  a  rule,  eorreets  itself  or  is 
artificially  eorreeted.  It  happens,  however,  in  rare  eases  that 
the  replaeeraent  is  not  total,  and  that  a  part  of  the  posterior 
wall  of  the  uterus  is  retained,  while  the  larger  part  of  it  and  the 

.whoh^  anterior  wall  are  distended  by  the  growing  fn*tus — parfial 
relrojlexion  of  the  gravid  uterus  (p.  304).      In  this  kind  of  cases 
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the  labor-pains  have  not  much  effect  on  the  o8,  most  of  the  im- 
petus being  spent  in  tlistending  tiiat  part  of  the  lower  uterine 
segment  which  forms  the  pouch. 

The  proiinosis  is  better  in  anterior  sacculation  than  in  pos- 
terior. As  a  rule,  the  os  will  open  and  come  lower  down.  But 
if  the  abnormal  distention  continues,  the  uterus  \nll  rupture. 

The  diagnnsis  may  be  quite  difficult-  Sacculation  lias  been 
taken  fur  closure  of  the  os,  and  an  incision  has  been  made  in 
tlie  uterus.  It  has  also  been  mistaken  for  a  fully  dihited  os, 
the  distended  lower  uterine  segment  being  so  thin  that  it  was 
overlooked  and  the  forceps  applied  outside  of  it.     The  pelvic 

lio.  338. 


\'. 


\ 


l^-"-s 


\ 


Hmtvilor  MiwiiUitinti  of  t^o  iitL^rtis,    fTwrnhT  nnrl  PndJn,  1.  c.) 

cavity  is  full,  although  there  is  no  dilatation.    The  os  is  placed 
at  the  bottom  of  a  deep  pouch  formed  by  the  vagina. 

Treahnent. — If  the  <>s  is  not  witlun  reach  of  a  finger,  the 
whole  hand  must  be  introduced  during  ana\sthesia.  If  the  os  is 
in  front,  sornethiiig  may  he  gained  liv  placing  the  patient  in  the 
knee-ehest  position  and  having  her  supported  by  assistants  (Fig. 
200,  p.  304).  In  this  positicm  the  patient  rests  on  her  knees,  the 
tipper  part  of  the  chest,  the  right  side  nf  the  face,  and  the  right 
forearm.  The  thighs  are  kept  perpendicular,  and  the  back  is 
hollowed.  It  makes  the  fundus  of  the  gravid  uterus  gravitate 
strongly  forward  and  downward  against  the  alidominal  wall,  and 
consequently  brings  the  os  downward  and  backward  in  the  pelvis. 
By  hooking  one  or  two  fingers  over  the  lower  border  of  the  os, 
it  is  gently   pulled  down  during  a  uterine  contraction,  which 
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ly  he  rept^ated  .several  timea,  until  the  os  is  brought   to  its 

noriiial  posititjii.    It  lia-s  been  found  necessary  to  make  numerous 

small  inrisions  in  the  eireuniference  of  tlie  os.     In  another  ease 

^tlie  f(etus  was  turnetl  and  extraeted  by  tlie  feet,  ami  in  one  even 

Ca*sarean  section  was  resorted  to. 

Partial  Prolapse.  —The  whole  uterus  is  never  found  pro- 
lapsed at  full  term.  There  may  be  a  prolapse  of  the  lower  part 
of  tlie  uterus  and  tlie  cervix  may  become  hypertrophied  and 
o^demaltnis,  but  the  bulk  of  the  ulerus  is  in  or  above  the  pelvis. 
Fig.  339  shows  such  a  prolapse  with  a  protruding  foot. 

In  Fig,  340  is  represented  a  ease  of  liead  presentation  with 
prolapse  and  hypertrophy  of  the  cer\ix. 

In  delivering  these  cases  the  ii terns  should   lie   kej>t   back, 

while  the  extraction  of  the  fcetuB 
Fia.  330.  is  made  with   forceps  or   hand. 

That  is  most  readily  accomplished 
l>y  covering  the  jirnjapsed  ]iart 
with  a  pi  ere  of  muslin  with  a  hole 
corresponding  in  size  to  the  os. 


Fjo,  340. 


\ 


*\ 


1^ 


Fftftlal  Tirotofiwf^f  iiteruj)  with  proirtidint; 
focjt»    (Warner) 


rrnla|»M»(irn1  hvpertrQr>hy  oi  tncccnrix  wflli 


Utkuixk  Hernia. — The  whole  pregnant  uterus  at  term  has 
been  found  in  inguinal  and  more  rarely  in  femoral  liernia.  A 
pUnicorn  or  bicornute  uterus  is  pre<lis))Osed  to  tliis  displacement. 
If  the  case  cnirirs  early  under  observation,  an  attemjit  may  be 
made  to  replace  the  uterus  and  retain  it  by  means  of  a  truss. 
ITerniotomy  may  help  to  the  replacement.  If  tins  does  not 
sucr**ed,  al>ortion  nuiy  be  induced  by  puncturing  the  fetal  sac. 
If  neeessary,  the  uterus  sliould  be  opened  as  in  Ca^sarean  sec- 
tion and  if  possible  replaced,  or,  if  there  are  sigrus  of  sepsis, 
amputated. 
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§  2.  Abnormalities  of  the  Cervix. — Conglutination  of  the 
External  Os. — It  has  been  contended  that  after  conception 
the  OS  may  become  closed  by  agglutination  of  its  circumfer- 
ence. Perhaps  this  is  a  mistake.  By  careful  searching  a  small 
opening  is  found  in  which  hangs  a  drop  of  mucus,  which  is 
surrounded  by  a  narrow  red  ring  of  the  cervical  membrane 
and  which  admits  a  uterine  sound.  If  this  holds  good  in  all 
cases,  there  would  then  not  be  an  agglutination,  but  a  resistance 
to  opening  of  the  os,  a  rigidity.  The  foetus  is  pushed  into  the 
cervical   canal,    which    becomes   enormously   distended    and    as 

thin  as  a  sheet  of  paper.    The 
Fig.  341.  head   may   even   be   expelled 

from  the  genitals  covered  by 
the  cervix  (Fig.  341). 

If  there  is  a  real  agglutina- 
tion, it  must  be  due  to  a  mild 
degree  of  inflammation.  If 
there  is  none,  the  resistance 
has  been  attributed  to  a  con- 
genitally  elongated  cervix  or  to 
density  of  the  cervical  tissue 
due  to  chronic  inflammation. 
It  may  be  impossible  to  feel 
the  OS.  The  patient  should 
then  be  put  in  Sims\s  posi- 
tion and  the  vagina  exposed 
with  Sims's  speculum  and  Gar- 
rigues^s  depressor.  When  the 
OS  is  found,  it  suffices  often  to 
press  on  it  with  a  finger,  metal 
catheter,  or  uterine  sound  to 
make  it  open  rapidly,  which 
would  favor  the  theory  of  a  real 
agglutination  having  taken 
place.  In  other  cases  the  cer- 
vix retracts  slowly,  and  has  to  be  pushed  open  with  repeated  in- 
troduction of  the  sound  and  pressure  on  the  ring  or  by  pulling 
it  apart  with  the  fingers  as  in  Harris's  method  of  dilatation. 
(See  Operations,  Fig.  432.) 

If  the  OS  is  really  closed  and  does  not  yield  to  pressure,  it 
must  be  opened  by  making  a  small  crucial  incision  over  it,  or,  if 
it  cannot  l)e  found,  over  the  most  declive  place.  Before  decid- 
ing on  these  somewhat  risky  procedures,  the  accoucheur  should 
satisfy  himself  that  it  is  not  a  case  of  sacculation  with  the  os 
placed  high  up  in  front  or  behind. 

Closure  of  the  Cervical  Canal. — The  cervical  canal  may 
become  closed  after  conception  has  taken  place,  either  partially, 
especially  at  the  os,  or  in  its  whole  length  by  formation  of  cica- 


^  c 


Conglutination  of  the  external  os.  (Jentzeii.  > 
Head  covertnl  by  cen'ix  expellwl  from  Kt-nitnls. 
Pf,  placenta:  CC,  contraction  rlnj? ;  ivu.,  bladder ; 
oe.,  external  <>s. 
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tricial  tissue.  This  may  be  due  to  catarrh  or  ulceration  of  the 
ce^^^x.  but  is  more  frequently  due  to  the  treatment  of  these 
conditions  with  caustics  or  to  operations  such  as  trachelorrhaphy, 
amputation  of  the  cervix,  etc.  During  labor  the  foetus  can  de- 
scend only  as  far  as  the  obstruction.  If  uterine  contractions  do 
not  suffice  to  overcome  this,  the  accoucheur  must  remove  it,  if 
possible,  by  means  of  a  sound,  but  if  he  does  not  succeed  with 
a  blunt  instrument,  he  must  have  recourse  to  sharp  ones.  The 
cervix  must  be  perforated  with  a  curved  trocar,  and  perhaps, 
besides  that,  incised  in  four  directions.  It  is  safer  to  make  mul- 
tiple shallow  incisions  than  one  or  two  deep  ones. 

Stenosis  of  the  Cervix. — The  cervical  canal  may  be  nar- 
row, either  from  congenital  malformation  or  inflammation  and 
the  formation  of  cicatrices.  In  these  cases  the  efforts  of  nature 
may  be  assisted  by  the  use  of  Barnes's  and  Champetier  de 
Ribes's  dilators. 

Old  Cervical  Lacerations. — Cervical  lacerations  dating 
from  former  pregnancies  may  constitute  a  considerable  ob- 
struction to  labor.*  The  cicatricial  plug  in  the  angle  of  the  tear 
does  not  yield  like  the  normal  muscular  tissue  of  the  cervix. 
Especially  if  there  is  a  bilateral  tear,  the  anterior  lip  becomes 
oedematous  and  is  squeezed  between  the  advancing  head  and 
the  symphysis  pubis,  causing  a  tedious  labor  and  great  sufTering. 
During  labor,  dilatation  should  be  favored  by  hot  douches  and 
Barnes's  dilators.  The  swollen  lip  should  be  pushed  back  during 
labor-pains,  and  when  sufficient  dilatation  has  been  obtained, 
the  forceps  should  be  applied.  A  recurrence  should  be  avoided 
by  performing  trachelorrhaphy  when  full  involution  has  taken 
place  and  before  the  beginning  of  a  new  pregnancy,  say  at  the 
end  of  the  2d  month  after  childbirth.  The  writer  has  repeat- 
edly seen  the  operation  followed  by  new  pregnancy  and  labor, 
without  any  difficulty  and  without  recurrence  of  the  tear. 

Rigidity. — Apart  from  conglutination  and  cicatricial  tissue 
the  cervix  and  os  may  fail  to  open  in  the  normal  way  under  the 
impulse  of  the  uterine  contractions.  This  is  called  rigidity  and 
is  a  very  common  occurrence.  In  primipara?  we  feel  the  edge 
of  the  OS  sharp  and  tense  as  a  wire.  In  pluripanr  the  edge  often 
remains  as  thick  as  the  little  finger.  In  other  words,  in  the  first 
class  the  cervix  has  yielded  and  the  os  is  l)eing  distended;  in  the 
second,  it  is  the  cervix  itself  wliich  does  not  dilate  properly. 
The  condition  is  most  fretiuently  met  with  in  old  primipanr.  It 
is  a  spastic  contraction  of  the  muscle-fibres  of  tlie  cervix.  It  is 
often  found  after  premature  rupture  of  tlie  nienihranos.  The 
soft  elastic  wedge  formed  by  the  licjuor  ainnii  Ix'in^  lost,  the 
cervix  itself  is  pressed  between  the  presenting  part  and  the 
pelvis,  which  irritates  it.     A  nervous  temperament  and   fear  of 

'  Garrigues,  ''Laceration  of  the  Cervix  Uteri,"  Archives  of  Medicine,  October,  1S81. 
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ulcers,  or  cauterization.  Such  a  barrier  must  be  divided  with 
incision  when  distended  by  the  presenting  part,  and  even  Csesa- 
rean  section  may  be  recjuired. 

The  vagina  may  be  divided  into  two  halves,  each  correspond- 
ing to  one  of  the  Miillerian  ducts  from  which  it  is  developed. 
Commonly,  but  not  always,  the  double  vagina  is  combined  with 
a  double  uterus. 

Instead  of  a  full-length  partition,  there  may  be  found  only 
a  more  or  less  narrow  band,  which  latter  oftener  causes  dystocia 
than  the  former,  this  being  apt  to  burst  under  the  pressure  of 
the  advancing  fcrtus.  If  it  does  not,  it  must  be  severed,  pref- 
erably with  thermo-  or  galvanocautery.  A  band  is  simply  cut 
w^ith  scissors,  or  preferably  tied  at  both  ends  and  removed. 

There  may  be  a  general  narrowness  of  the  vagina,  either 
congenital  or  acquired  by  cicatrization.  Cicatrices  soften,  how- 
ever, remarkably  during  pregnancy,  so  that  often  they  do  not 
impede  labor.  If  necessary,  room  should  be  procured  by  longi- 
tudinal incisions,  which  cause  less  injury  than  the  incalculable 
tears  resulting  from  over-distention.  Sometimes  the  forceps  is 
used  to  advantage. 

Vaginism^  has  in  rare  cases  interfered  with  labor,  a  trouble 
that  is  easily  remedied  by  anirsthetizing  the  patient. 

§  4.  Diseases  of  the  Vulva.  —  Narrowness.  —  The  vulva 
may  be  congenitally  too  small  or  rigid;  or  it  may  be  narrowed 
by  cicatrices  due  to  burns,  cauterization,  or  ulceration.  The 
perineum  may  be  too  long,  either  congenitally  or  in  consequence 
of  operations  for  the  repair  of  lacerations  sustained  in  former 
labors.  The  lack  of  space  or  elasticity  is  often  attributable  to 
tender  or  advanced  age  in  primipanr. 

This  narrowness  or  rigidity  of  the  vulva  often  leads  to  lacera- 
tion. 

Prophylaxis. — Much  may  be  done  in  order  to  prevent  or 
limit  these  injuries,  as  will  appear  later  on  when  we  come  to  treat 
of  the  laceration  of  the  perineum. 

If  no  other  means  seem  sufficient  to  prevent  laceration,  it 
may  sometimes  be  done  by  the  operation  called  episiotomy. 

If  the  indication  for  the  operation  is  too  small  dimensions  or 
ligidity,  an  incision  should  l)e  made  on  either  side  about  half 
an  inch  from  the  median  line,  l)ehind  the  orifice  of  the  duct  of 
Bartholin's  gland,  and  carried  about  one-half  or  three-quarters 
of  an  inch  in  the  direction  of  the  tuberosity  of  the  ischium. 
These  incisions  are  best  made  with  a  pair  of  curved  scissors. 

If  incisions  are  to  be  made  on  account  of  cicatricial  tissue,  it 
is  l)est  to  use  a  l)ist()ury  and  make  several  incisions  right  into 
the  constricting  part. 


'(jarriguos.  Diseases  of  Women,  3d  cd.,  p.  375;  Gynecology,  1905,  p.  183. 
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GiDEMA  OF  THE  vi  LVA  Miay  1)6  f(jund  coiiihiiiril  with  auJeina 
of  the  lower  extremities  in  consequeiife  of  local  pressure  or  as  a 
sequel  of  Hlbuiiiiiuiria,  It  nmy  lead  to  dvv\)  lareratinti  or  eon- 
secutive  ^^atigreiit'.  Perluifis  siuiph*  digital  eoin[>rrssion  of  the 
labia  nuijora  will  n^ieve  the  swelling.  If  not,  the  labia  should 
be  searihed  so  as  to  give  an  exit  to  tlie  pent-up  seruin. 

An  ARSf'Rss  OF  Baktholin's  cii.Axn  is  hardly  large  enough 
to  obstru(d  labor,  hut,  as  if  is  nearly  always  of  goiHjrrlnral  origin 
and  contains  a  danger  of  infection,  it  sinnihl  be  laid  open  by  an 
ineision  exteruling  over  its  whole  length,  washed  out,  swabljcd 
W'th  undiluted  carbolic  acid  followed  by  alcohol,  and  packed 
willi  iodoform  gauze. 

CfANdHKNF  <*F  THE  vri.vA  is  Very  rare,  but  might  olTer  a 
resistance  to  nornnil  dilatation.  If  not  too  extensive,  it  should 
be  cut  out  and  the  wound  treated  with  carbolic  acid,  alcoliol, 
and  iodoform  gauze,  or  the  ttiermocautery.  If  extensive  it 
might  induce  the  accouc!ieur  rather  to  perform  Ca^sarean  section 
ilian  to  run  the  risks  of  deep  tears  and  dangerous  infection. 


S  5,  Uterine  Tumors.  — Myoma. — The  importance  of  myom- 
atous tumors  as  a  cause  of  dystocia  varies  nmeh  with  their 
Bize  and  seat.  Small  myomas  in  the  U]>per  part  of  t!ie  uterus 
are  commtm  and  do  lujt  in  any  way  interfere  with  iMbor.  iSonie- 
times  they  are  taken  for  small  parts  of  the  f(rtus,  but  the  latter 
are  movable,  while  the  former  are  stationary  in  the  uterine 
wall.  The  subperitoneal  are  gtuierally  less  dangerous  than  tlie 
interstitial  or  .'submucous  Hludids.*  Hut  tliey  may  l)e  so  large 
tfial  t!jey  interfere  with  uterine  rontjartioii,  or,  if  they  are 
pediculate,  they  mav  sink  d<)wn  into  the  pelvis  ahead  of  the 
fad  us  (Fig.  ;U3), 

The    inlramural    and    subtuucous    nmy    prevent    contraction 
after  the  birlli  of  the  child  and  bectune  the  cause  of  severe  post- 
•  partum    hemorrhage.      IVduuculatcil    subnmcous    myomas — so- 
called    fibrous   polypi  — rruiv    descend    ahead    oi    the   ftetus   and 
prevent  its  progress,  but  sonn^times  the  j^ediele  tears  and  the 
tumor   is  expelled.      Mynuuis   frerpiently   give   rise   to   f>elvie   or 
transverse  prcMUitation  or  to  |>larenta  jna^via.    In  the  puerperium 
jthey  srntn^times  become  gangrenous.    The  greatest  danger  arises, 
> however,  when  the  turmvr  has  its  seat  in  the  cervix,  prevents 
engagement,   or   even    tills   the   whole   j)elvic   cavity   (Fig.   344). 
[Huch  a  ease  has  souic  rescuibhmce  to  a  sacculated  uterus,  but  the 
.vaginal  turnor  dilTers  fronj  a  fetal  head  or  breech  l>y  its  nodular 
jfttructure    withcmt    bones       The    alxlominal    part    f»f    a    inycmm 
I  has  a  sinular  build  antl  can   be  difTerentiated   by  its  hardiu'ss 
I  from  the  elastic  uterus  containing  the  litfut^r  amiiii  and  the  ftetus. 
During  pregnartcy  myomas  grow;  l>ut  at  fhe  same  time  they 

Kivjrigufw,  Ilirtrfiiies  of  Women,  lUi  ed,,  p,  494;  fiyTic<H>logy,  15K)5,  p,  268, 


pskiiigt  if  pregnancy  has  not  been  inter- 
_ijntneuts  at  the  time  of  labur, 
— -J  -jj^' ^^ouc'heur  will  try  t(»  bring  an  obstructing 
f^R»  ^  ^*    firlvU  UP  into  the  abdominal  cavity^  in  which 
^gBN»  *••  tT^^i^^  softcMiin^  is  very   valuable.     The 

«t^  ^  *|i|.  eonidderably  fac^ilitatetl  by  placing  tlie  patient 
*^        r>nuneotoral  position.     It  may  be  necessary 
^  or  the  whole  hand  into  the  vagina.    If 
ilated  tumor  that  is  in  the  way,  he  should 


^  :;^  1^  *^y^^f  it  with  a  fillet  or  a  vt^Iselk  and  cut  the  pedicle. 
"""  *'  ^'illTiLtrunient  for  this  purpose  is  Tluuuas's  spoon-saw, 
r«4r»g   ^1^^  tmne  prevents   hemorrhage.     If   this 
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"nimeut  is  nut  available,  liazeman's  strongly  cuJ'vud  seititsors 
lay  be  used. 

If  the  tumor  is  situated  in  the  cervix  and  does  uot  go  so  high 
I|>  that  its  upper  end  is  beyond  reai'h,  the  Luaior  sliould  be 
?ized  at  its  lowest  part  and  enucleated.' 

If  a  hbroid  of  moderate  size,  situated  in  the  lower  uterine 
segments  prevents  engagement,  version  may  be  resorted  to, 
which  gives  better  chance  than  the  forceps,  the  obstruction 
being  so  high  up.      But  if   there  is  a  partial  engagement,  the 

Fig.  344. 
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Retnic«rvlc»l  fibromynmii  fillluK  tlio  i»elvl!i.    c.'jfciaretfin  ««-'cllon  ut  term,     ^Spi^'ifeJberg.) 

forceps  may  be  tried.     If  there  is  not  room  enough  for  the  un* 
diminished  ftTtus  to  pass»  perforaticui  may  be  needed. 

If  ttie  pelvis  is  filled  by  an  iinnioval)le  mass,  Ca\sarean  section 
is  indicated.  If  the  fretus  lies  in  front  of  the  tumor  as  in  Fig. 
'il4,  it  is  safest  to  clnse  tlie  uterus  after  removing  the  child,  and 
leave  the  <|Uesti(m  about  hysterectomy  til!  after  the  end  of  the 
puerperium;  but  if  in  order  to  get  at  the  foetus  we  must  cut 
or  enucleate  tumors,  it  may  be  necessary  to  remove  the  uterus 
by  supravaginal  amputation,  or,  if  the  cervix  is  implicated, 
perhaps  even  total  extirpation. 


ogy 


Tiarriguea,  Diseaaes  of  Women,  3d  e<i.,  p.  505,  Figs.  200,  291,  p.  50S;  Oynerol- 
1905.  p.  27f». 
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Isolated  myomas  may  be  enucleated  from  the  vagina  or  by 
laparotomy,  but  if  the  whole  organ  is  myomatous,  it  should 
be  removed.  Abdominal  and  vaginal  enucleation  are  often 
followed  by  abortion. 

Gangrene  of  the  myoma  may  be  combated  successfully  by 
antiseptic  intra-uterine  injections,  but  the  patient's  chances  are 
probably  better  if  hysterectomy  is  performed. 

After  the  birth  of  a  child  the  uterus  must  be  carefully 
compressed,  and  if  there  is  any  hemorrhage,  injection  with  hot 
water  or  stypti  fluid  should  be  made  into  the  uterine  cavity. 

Sometimes  myomas  soften  and  disappear  in  the  course  of 
some  months  after  confinement.  This  i)rocess  should  be  favored 
by  the  administration  of  mammary  extract. 

Carcinoma.  -We  have  said  above  (p.  299)  that  if  a  woman 
affected  with  cancer  of  the  womb  is  seen  during  pregnancy,  the 
uterus  should,  if  possible,  be  removed.  If  the  case  does  not  come 
under  observation  before  labor  has  begun  and  the  foetus  is  living, 
it  is  l)etter  for  the  mother  if  deep  incisions  are  made  in  the  cervix 
and  the  child  delivered  through  the  vagina  by  means  of  version, 
rarely  with  forceps.  If  cancerous  masses  are  in  the  way,  they 
nmst  be  scraped  off,  and,  as  there  is  considerable  hemorrhage, 
a  thermocautery  should  be  kept  ready. 

It  may  also  be  taken  under  consideration  to  perform  simple 
Cesarean  section,  but,  if  the  cervix  is  somewhat  dilated  and  not 
too  rigid  and  the  foetus  not  too  large,  the  chances  for  the  mother 
are  better  by  vaginal  extraction. 

The  Cspsarean  section  may  be  followed  by  total  extirpation, 
if  the  case  is  operable.  Finally,  both  delivery  and  extirpation 
may  be  performed  from  the  vagina, — so-called  vaginal  C cesarean 
section,  which  is  safer  for  the  mother  than  abdominal  operations. 
(See  Operations.) 

If  the  fcrtus  is  dead  craniotomy  should  be  performed  and 
the  foetus  extracted. 

§  6.  Ovarian  Tumors. — We  have  seen  above  (p.  301)  that, 
unlike  uterine  myomas,  ovarian  tumors,  as  a  rule,  demand  inter- 
ference during  pregnancy.  During  labor  they  offer  a  twofold 
danger.  Either  they  may,  on  account  of  their  large  size,  cause 
such  an  oI)li(iuity  of  the  uterus  that  engagement  of  the  foetus 
becomes  difficult  or  impossible;  or,  if  small,  they  may  enter 
the  pelvic  cavity  ahead  of  the  fa-tus  (Fig.  345).  This  is  most 
frequently  the  case  with  the  slow-growing  dermoid  cysts.  The 
tumor  descends  generally  behind  the  vagina  in  the  posterior 
part  of  the  pelvis.  It  may  be  cystic  or  solid,  movable,  impacted, 
or  bound  down  by  adhesions. 

If  a  large  tumor  prevents  engagement  and  it  is  cystic,  the 
best  way  is  to  tap  it.  If  it  is  solid  or  semisolid  and  does  not 
collapse,  it    must  be  removed  by  ovariotomy.     If  an  ovarian 
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tumor  obstnu'ts  the  vagina,  we  may  try  to  replace  it  mnnually 
flike  a  pedicellate  myoma.  If  the  replacement  prove  imjHj.ssihle, 
the  accoucheur  shouhl  tap  the  tumor  tlirough  the  posterior 
vaginal  wall.  But  if  it  is  solid  an*i  cannot  be  replaced,  ovari- 
otomy must  be  performed,  and  under  these  circumstances  the 
abdominal  section  is  preferable  to  the  vagi  nab' 

Ovarian    cystomas    have    a    tendency    to    suppurate    during 
the  puerperium.     Being  crjmpressed  during  labor»  their  vitality 

F*o.  345. 
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Hi-ml  tti'rt'MU'<l  at  brim  by  an  ovnHnn  <fyf>\.   (Tiirnlef  unci  Budiii,  1.  c) 

(is  dirniuisheil  and  they  become  a  fertile  soil  for  microbes  ascend- 
ing from  the  genitals. 
\      I  7.  Other  Abdominal  Tumors.    -TunHus  of  the  other  ab- 
dominal organs,  as  the  liver,  pancreas,  spleen,  kidneys,  mesen* 
tery,   omentum,   the   Inroad   ligaments,   etc.,   have   in   rare   cases 
caused  dystocia.     The  difhcubies  are  nuicli  like  those  causcfl  l>y 
i_ovanaii  cysts,  and  simibir  principles  arc  folio weti  in  the  treatment. 
The  one  that  has  been  observed  most  frequently  is  an  kchino- 
Dorcus,    either    abdominal    or    pelvic.      Labor    may    end    spon- 
meously,  but,  as  a  nde,  some  surgical  interference  is  needer], 
Bspecially  puncture,  application  of  forceps,   manual  extractiorr, 
)r  even  the  t'asarean  section.     These  cases  have  been  marked 
ly  a  great  maternal  nmrtality  (30  per  cent.). 
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ILematocele  and  cystic  salpingitis  rarely  cause  obstruc- 
tion; but  if  they  rupture,  especially  if  the  contents  are  purulent, 
the  situation  may  be  most  serious. 

§  8.  Vaginal  and  Vulvar  Tumors. — True  vaginal  tumors — 
that  is  to  say,  such  as  originate  in  the  vaginal  wall — are  rare, 
and  seldom  ()j)pose  an  obstruction  to  labor.  Large  cysts  have 
had  to  be  punctured  to  give  passage  for  the  foetus.  A  fibroid  or 
CARCINOMA  may  have  to  be  extirpated  or  diminished.     Vege- 

Fio.  346. 


Fibroiw  polypus  of  cervix  occupying  the  vuKinn.    (Tolson.) 


TATION8  are  usually  soft,  but  may  be  large  enough  to  form  an 
obstruction,  which  should  be  removed  with  a  thermo-  or  gal- 
vanocautery. 

In  another  sense  vaginal  tumors  are  quite  common — namely, 
such  as,  starting  from  other  organs,  either  hang  free  in  the  vagina 
— for  instance,  a  polypus  of  the  cervix  uteri  (Fig.  346) — or  bulge 
into  the  lumen  of  the  vagina,  carrying  its  wall  before  them, — e.g.y 
uterine  fibroids,  ovarian  tumors,  or  swellings  formed  by  the 
bladder  or  the  rectum. 

Hernia.^ — Herniie  do  not  form  a  real  obstruction,  but  there 
is  danger  of  their  impaction  and  compression,  which  may  lead 
to  rupture  or  gangrene  of  the  intestine.  Crural  hernia  is  least 
exi)osed,  but  inijuinal  hernia  descending  into  the  labium  majus 
and  forming  an  anterior,  or  inguinolabial,  hernia,  may  be  expOvSed 
to  much  pressure.  This  applies  still  more  to  vaginal  hernia ^  or 
vaginal  enteroceh,  which  follows  the  course  of  the  vagina.  It 
most  fre(iuently  starts  from   Douglas's  pouch,   more  rarely  in 
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front  between  the  uterus  and  the  bladder.  It  may  extend  into 
the  labium  majus  from  behind,  forming  a  posterior  labial  hernia, 
or  vaginolabial  hernia. 

The  diagnosis  is  made  by  reducing  the  hernia  through  the 
opening  by  which  it  has  escaped,  and  this  is  also  the  mode  of 
treatment.  Taxis  should  be  exercised  in  the  intervals  between 
contractions,  and  once  replaced,  the  hernia  should  be  kept 
back  with  the  hand  until  the  child  is  born.  In  vaginal  hernia 
the  reposition  should  be  performed  in  the  genupectoral  or  ele- 
vated-pelvis position  and  the  intestine  kept  in  until  the  present- 
ing part  has  descended  far  enough  to  close  the  opening.  If  a 
hernia  cannot  be  replaced  by  taxis,  labor  should  be  terminated 
as  soon  as  possible  by  version  or  forceps. 

The  bladder  may  be  the  cause  of  dystocia  in  different  ways. 
Simple  retention  of  urine  interferes  with  the  proper  contraction 
of  the  uterus,  and  a  full  bladder  may  become  the  cause  of  the 
formation  of  a  vesicovaginal  fistula  when  the  base  of  the  bladder 
is  compressed  between  the  head  and  the  pelvis.  .  The  remedy  is, 
of  course,  to  empty  the  bladder,  but  this  is  not  always  easy. 
A  common  female  catheter  is  too  short  to  be  of  avail.  A  soft- 
rubber  catheter  may  perhaps  worm  its  way  in,  but  it  may  also 
meet  a  resistance  which,  on  account  of  its  very  flexibility,  it  is 
unable  to  overcome.  Then  a  male  metal  catheter,  especially 
one  of  soft  metal,  which  can  be  bent,  is  the  instrument  to  use. 
Often  it  can  be  introduced  by  simultaneously  pushing  back  the 
presenting  part. 

Cystocele  forms  a  soft,  fluctuating  tumor  on  the  anterior  wall 
of  the  vagina.  The  urine  should  be  drawn  and  the  prolapse  kept 
back  until  the  presenting  part  has  passed. 

Calculus. — A  stone  in  the  bladder  has  in  a  number  of  cases 
caused  dystocia.  It  may  prevent  the  progress  of  the  foetus  or 
it  may  injure  the  bladder,  causing  a  vesicovaginal  fistula.  If 
possible,  the  stone  should  be  pushed  up  above  the  symphysis. 
If  not,  an  incision  may  be  made  in  the  median  line,  the  stone 
extracted,  and  the  edges  united  by  suture  after  delivery.  If 
the  stone  is  not  too  large,  the  child  may,  perhaps,  be  pulled  past 
it  with  forceps  or  hand.  It  would  hardly  be  right  under  such 
circumstances  to  perform  craniotomy  on  the  living  foetus;  but 
if  it  is  dead,  that  is  the  proper  thing  to  do.  If  the  patient  is 
seen  during  pregnancy,  a  small  stone  may  be  pulled  out  through 
the  dilated  urethra,  and  a  larger  crushed  by  litholapaxy,  and 
thus  the  danger  during  labor  be  averted. 

The  rectum  may  encroach  upon  the  vagina.  As  with  the 
bladder,  a  simple  accumulation  of  fecal  matter,  forming  large, 
hard  scybala,  may  form  a  real  obstacle  to  labor.  The  case  is 
aggravated  if  there  is  a  prolapse  of  the  posterior  wall  of  the 
vagina,  forming  a  pouch  into  which  the  distended  rectum  de- 
scends.    The  treatment  consists,  of  course,  in  the  removal  of  the 
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obstructing  faeces,  which  may  be  c^uite  difficult.  The  best  way 
of  obtaining  a  speedy  softening  of  the  scybala  is  to  inject  half 
an  ounce  of  glycerin,  break  the  mass  up  with  the  index-finger, 
and  scoop  it  out  with  a  teaspoon.  When  the  rectum  is  free, 
the  prolapsed  vaginal  wall  is  pushed  up  and  the  child  extracted 
with  forceps. 

Carcinoma  of  the  rectum  is  not  a  rare  disease,  but  it  does 
not  often  form  so  large  a  tumor  as  to  interfere  with  the  passage 
of  the  fcrtus.  In  exceptional  cases  extraction  has  been  made 
with  the  forceps,  the  head  lias  been  perforated,  or  Cesarean 
section  has  been  performed.  In  deciding  which  to  choose  of  the 
last  two  operations,  the  degree  of  development  of  the  cancer, 
the  mother's  general  health,  and  the  chances  of  a  subsequent 
operation  should  all  be  weighed.  It  would  not  be  right  to  sacri- 
fice a  living  fcrtus  in  the  interest  of  a  mother  doomed  shortly  to 
die  after  a  period  of  great  suffering. 


CHAPTER   IX. 

DEFORMITIES    OF    THE    PELVIS. 

The  pelvis  may  be  too  small,  too  large,  or  irregular,  the  irreg- 
ularity being  due  either  to  deviation  of  the  bones  or  to  tumors 
springing  from  them. 

The  too  small  pelvis  is  generally  called  a  narrow  or  contracted 
pelvis.  The  narrowness  may  he  found  at  the  upper  brim  alone, 
or  at  least  preponderatingly,  or  else  in  all  the  transverse  planes 
which  we  may  imagine  laid  through  the  i)elvis.  It  may  be  found 
in  only  one  diameter  or  in  all.  The  brim  and  the  anteroposterior 
diameter  are  by  far  the  most  common  seat  of  the  narrowness. 

It  is  somewhat  difficult  to  give  a  precise  definition  of  what 
constitutes  a  narrow  pelvis.  We  cannot  go  by  the  character 
of  the  labor  alone,  because  here  three  factors  are  concerned. — 
the  size  of  the  pelvis,  the  size  of  the  foetus,  and  the  strength  of 
the  expulsive  force.  We  see  often  an  easy  labor  in  decidedly 
contracted  pelves,  and  the  same  woman  may  in  one  pregnancy 
have  an  easy  confinement  and  in  another  a  difficult  one. 

It  has,  then,  been  decided  to  go  by  the  measurements  of  the 
pelvis,  and  according  to  some  leading  obstetricians  every  pelvis 
the  true  conjugate  of  which  measures  31  inches  (9  centimetres) 
or  less  is  looked  upon  as  narrow,  because  experience  has  shown 
that  in  such  pelves  generally  there  will  not  be  room  enough 
for  the  passage  of  the  fcrtus,  or  a  faulty  presentation  will  be 
found.  Since  the  normal  distance  is  4^  inches  (11  centimetres), 
it  is  evident  that  this  excludes  many  minor  degrees  of  contrac- 
tion,  which  occasionally   may  give  rise  to  dystocia,  especially 
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if  at  the  same  time  there  is  some  contraction  of  the  transverse 
and  oblique  diameters,  or  if  there  is  some  weakness  in  the  ex- 
pellant  forces. 

The  narrowness  has  again  been  subdivided  into  three  degrees, 
placing  the  points  of  demarcation  between  the  different  degrees 
at  3 J  inches  and  2  inches  (8  and  5  centimetres),  the  slightest 
degree  of  contraction  being  the  field  for  the  forceps  or  version, 
the  medium  degree  leaving  the  choice  between  craniotomy  and 
Cspsarean  section,  and  the  highest  degree  being  an  absolute 
indication  for  the  Cspsarean  operation;  but  these  rules  date  from 
a  time  when  we  had  less  perfect  instruments  for  the  extraction 
of  the  fcetus,  when  the  Cesarean  section  in  its  old  shape  was 
attended  by  such  a  mortality  that  it  nearly  amounted  to  an 
execution,  and  when  symphyseotomy  had  not  been  revived. 
With  the  improvement  in  management  and  technique,  capital 
operations  are  resorted  to  nowadays  under  very  different  cir- 
cumstances from  those  prescribed  in  the  first  half  of  the  nineteenth 
century.  Still,  these  figures  may  be  worth  retaining  in  the  mem- 
ory, since  they  may  be  of  some  value  in  discussing  the  treat- 
ment to  be  adopted  in  cases  of  contracted  pelvis. 

Frequency. — There  obtains  the  greatest  variety  in  the  fre- 
quency with  which  contraction  of  the  pelvis  is  said  to  be  found. 
Thus  Stadfeldt,  in  the  Royal  Lying-in  Hospital,  of  Copenhagen, 
Denmark,  found  only  3  per  cent,  in  a  thousand  patients  whose 
pelves  were  accurately  measured,  and  counting  as  narrow  all 
pelves  the  diagonal  conjugate  of  which  measured  4J  inches 
(10.5  centimetres)  or  less,  instead  of  5  inches  (L3  centimetres). 
In  German  lying-in  hospitals  the  percentage  varied  between 
7.9  per  cent,  and  24.3  per  cent. 

In  Austria  it  varied  between  2.15  and  7.8  per  cent. 

In  the  city  of  Paris  three  observers  found  respectively  16 
per  cent.,  8  per  cent.,  and  5  per  cent.,  which  shows  how  little 
reliable  their  statistics  must  be. 

In  America  we  find  a  similar  discrepancy: 

NumV>er  of  Percentage  of 

Obstetrician.  Caaea.  Narrow  Pdves. 

Whitridge  Williams.  Baltimore    ....  1,000  13.1 

Crosse,  St.  Louis 800  7 

Reynolds,  Boston 2,127                     1.13 

Flint,  New  York 10,233                     1.42 

Edgar.  New  York l,-200  3.66 

But  by  closer  examination  the  difference  is  to  some  extent 
made  comprehensible. 

In  Baltimore  there  is  a  larj^o  negro  population,  and  Dr. 
Williams  has  found  that  the  black  women  have  nearly  3  times 
as  often  contracted  pelves  as  the  white  women, — black,  19.83 
per  cerit.,  white,  7.24  per  cent.  Furthermore,  Dr.  Williams 
measures  the  diagonal  conjugate  without  reducing  it  to  the  true 
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conjugate  by  subtracting  more  or  less  according  to  height  and 
inclination  of  the  symphysis  pubis.  So  did  Stadfeldt,  but  his 
limit  was  placed  at  10.5  centimetres,  while  Williams  looks  upon 
every  pelvis  avS  contracted  that  has  a  diagonal  conjugate  of  11 
centimetres  or  less,  and  in  the  generally  contracted  he  places 
the  limit  at  11.5  centimetres  or  less.  This  will,  of  course,  con- 
siderably increase  his  number  of  flat  pelves.  It  is,  therefore,  also 
well  worthy  of  attention  that  two-thirds  of  his  patients  had 
spontaneous  labors. 

On  the  other  hand.  Dr.  Reynolds  counted  as  contracted 
only  those  pelves  that  offered  a  marked  obstruction  to  the 
passage  of  the  fa»tus  and  required  operative  interference. 

Dr.  Flint  examined  the  records  of  the  Lying-in  Society  of 
New  York,  and  only  9  per  cent,  of  the  patients  were  Americans, 
75  per  cent,  were  Russians,  and  the  others  were  Poles  and  Bo- 
hemians. His  statistics,  therefore,  concern  chiefly  the  Slavonic 
races,  and  it  is  known  from  the  statistics  of  Russian  lying-in 
institutions  that  contracted  pelves  are  rare  there.* 

Dr.  Edgar  measured  the  diagonal  conjugate  like  Stadfeldt 
and  Williams,  but  he  regards  as  contracted  every  flat  pelvis 
with  a  diagonal  conjugate  of  11  centimetres  or  less,  and  every 
pelvis  generally  contracted  with  a  diagonal  conjugate  of  11.5  or 
less.  Making  his  standards  so  great,  it  is  very  significant  that 
he  still  found  only  between  3  and  4  per  cent,  of  narrow  pelvis. 

I  have  so  much  less  reason  to  doubt  the  accuracy  of  the 
measurements  taken  in  Copenhagen,  as  my  personal  experience 
in  New  York  Maternity  during  a  period  of  eleven  years  as  visit- 
ing obstetric  surgeon  has  taught  me  that  contraction  of  the 
pelvis  is  rare  in  this  locality.  I  have  no  statistics  to  offer,  and 
we  took  as  routine  practice  only  the  three  outer  measurements. — 
the  distance  between  the  anterior  superior  spines  of  the  ilium, 
the  crest  of  the  ilium,  and  the  external  conjugate.  The  internal 
conjugate  was  only  taken  when,  from  the  external  measurements 
or  the  course  of  la])()r,  we  had  reason  to  believe  the  patients 
had  a  narrow  pelvis.  On  tlie  other  hand,  according  to  the  by- 
laws of  the  hospital  every  single  case  in  which  a  pelvis  caused 
dystocia  came  under  the  personal  examiiuition  and  treatment 
of  the  visiting  ()])stetric  surgc^on.  0])structi()n  to  labor  due  to 
contracted  ])elvis  was  exceedingly  rare.  This  is  partly  accounted 
for  ])y  the  nationality  of  the  patients,  nearly  all  being  born 
AnKM'icans  or  Irish. 

With  the  incn^asing  immigration  from  Italy,  Bohemia, 
Hungary,  and  Russia,  I  do  not  doubt  that  bad  cases  of  pelvic 
contraction  will  become  more  common.  In  Europe  the  locality — 
that  is,  th(»  social  status  of  the  patients  and  some  unknown 
climatic   influence    -causes   also   marked   diff'erences  in   the  fre- 

» Whitridge  Williams,  ObHletrics,  May,  1S99,  vol.  i.,  No.  5,  pp.  242-253. 


DEFORMITIES  OF  THE  PELVIS.  461 

quency  with  which  narrow  pelves  occur.  Thus,  in  English  manu- 
facturing towns  rickets  is  common  among  the  underfed  women 
of  the  laboring  class.  On  the  borders  of  the  beautiful  Rhine, 
where  everything  bears  witness  to  the  wealth  of  the  population, 
and  in  the  fertile  Lombard  plain  in  Northern  Italy,  osteomalacia 
is  not  rare  and  furnishes  the  most  distorted  pelves. 

We  must  remember  that  difficult  cases  of  labor  are  found 
mostly  among  the  poor,  and  are  therefore  apt  to  gravitate  in 
comparatively  large  number  to  lying-in  asylums.  Among  the 
well-to-do  in  private  practice  the  narrow  pelvis  is  much  rarer 
than  in  public  institutions. 

Etiology, — The  cause  of  pelvic  contraction  is  nearly  always 
developmental;  much  more  rarely  the  narrowness  is  acquired 
later  in  life.  We  have  seen  (p.  148)  how  the  fetal  pelvis  is  changed 
into  that  of  the  adult.  Three  chief  factors  are  at  work, — the 
weight  of  the  upper  part  of  the  body,  the  resistance  offered  by 
the  strong  pelvic  ligaments,  and  the  pressure  of  the  femora 
against  the  acetabulum.  When  all  these  forces  are  in  harmony, 
the  result  is  the  change  from  the  form  of  the  pelvis  of  the  child 
to  the  normal  shape  of  the  pelvis  of  the  adult;  but  if  the  harmony 
is  disturbed  by  preponderance  of  one  over  the  others,  the  con- 
figuration of  the  pelvis  is  vitiated. 

There  may  be  an  hereditary  predisposition  to  narrowness 
of  the  pelvis.  Thus  it  is  not  rare  to  find  the  same  form  of  pelvis 
in  mother  and  daughter.  Among  congenital  defects  that  may 
cause  contraction  may  be  named  rickets,  dislocation  of  one  or 
both  femora,  split  pelvis,  club-foot,  flat-foot,  etc.  During  child- 
hood rickets  is  the  chief  disease  that  leads  to  a  narrow  pelvis. 
More  rarely  coxitis  causes  unequal  pressure  from  the  two  lower 
limbs,  or  tuberculosis  of  the  vertebral  colunm  causes  a  collapse 
obstructing  the  pelvis,  or  deviations  of  the  vertebrae  cause  a 
change  in  the  direction  of  pressure  from  above. 

In  adult  life  the  form  of  the  pelvis  may  he  changed  through 
injury,  osteomalacia,  or  the  formation  of  tumors. 

Diagnosis. — The  diagnosis  of  a  contracted  pehds  in  the 
higher  degrees  or  of  unusual  forms  is  an  easy  matter,  but  the 
minor  degrees,  which  still  may  cause  considerable  dystocia, 
are  not  easily  recognized,  and  the  accoucheur  should  therefore 
avail  himself  of  every  means  of  ascertaining  as  much  and  as  early 
information  as  possible  about  his  patient,  for  here  the  old  saying 
holds  good,  ^^  forewarned  is  forearmed. '*  The  knowledge  of  the 
presence  of  a  narrow  pelvis  in  a  patient  often  enables  the  ob- 
stetrician to  avert  evil,  or  to  prepare  himself  to  meet  the  diffi- 
culties that  may  be  expected  during  labor. 

The  history  of  the  ease  is  not  without  value.  If  the  patient 
has  borne  children  before,  she  may  be  able  to  tell  whether  the 
labor  lasted  unusually  long,  whether  instruments  were  used, 
whether  the  children  were  born  alive  or  some  destructive  opera- 
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tion  was  performed,  and  whether  they  were  born  by  the  natural 
passage.  Perhaps  the  patient  was  told  at  the  time  that  she  had 
a  narrow  pelvis.  She  may  know  if  there  were  any  wounds  on 
the  heads  of  the  children  when  they  were  born,  and,  if  they  are 
alive,  they  may  still  have  depressions  in  places  on  the  skull. 
We  inquire  about  the  woman's  general  health,  especially  in 
childhood,  whether  or  not  she  began  to  walk  at  the  usual  age, 
and  whether  she  has  had  any  affection  of  the  bones  or  joints. 
Next,  the  accoucheur  should  ask  if  she  knows  what  kind  of 
labors  her  mother  had. 

The  appearance  of  the  patient  may  give  some  information. 
If  she  is  of  unusually  small  size,  that  will  make  it  likely  that 
she  has  a  small  pelvis.  If  her  hips  do  not  bulge  out  as  in  the 
normal  woman,  but  approximate  the  male  type,  and  if  she  is 
too  flat  in  the  sacral  region,  we  may  expect  to  find  a  narrow 
pelvis.  Deviations  of  the  spinal  column  and  a  halting  gait  are 
of  great  importance.  A  pendulous  abdomen  in  a  primipara  is 
also  suspicious. 

The  shape  of  the  rhomb  of  Michaelis  undergoes  characteristic 
changes  in  women  with  narrow  pelves.  While  it  is  square  in  a 
pel  feet  jrolvis,  it  is  drawn  out  in  length  when  the  sacrum  is  too 
narrov;,  as  in  an  infantile  pelvis.  If  the  sacrum  dips  forward, 
as  in  the  flat  pelvis,  the  upper  end  of  the  rhomb  sinks  down, 
the  upper  angle  becomes  obtuse,  and  in  the  rhachitic  flat  pelvis 
the  upper  point  may  even  sink  to  the  level  of  the  lateral  dimples, 
so  that  only  the  lower  triangle  of   the  rhomb  is  left. 

While  the  history  and  the  general  appearance  thus  may 
make  us  surmise  that  we  may  have  to  deal  with  a  contracted 
pelvis,  the  exact  knowledge  of  the  presence  of  such  deformity, 
its  type,  and  degree,  can  be  ascertained  only  by  exact  external 
and  internal  physical  examination.  We  have  already  described 
the  common  way  of  examining  the  pelvis  with  the  pelvimeter 
(pp.  117-119)  and  the  hand. 

The  external  ])olvimetry  is  of  minor  importance.  Of  the 
three  mcasurcr.ients  it  furnishes,  that  of  Beaudelocque's  diameter 
is  the  most  valur.ble.  But  in  order  to  ascertain  by  its  means 
the  size  of  the  internal  true  conjugate,  we  ought  to  be  able  to 
subtract  the  thickness  of  the  bones,  fat,  and  skin  that  make  up 
the  difference  in  length  between  the  internal  and  the  external 
conjugate,  and  that  is  impossible  to  measure  and  hard  even  to 
approximate.  It  has  therefore  been  decided  to  subtract  the 
average  thickness,  which  is  3^  inches,  in  order  to  calculate  the 
inner  diagonal.  The  normal  measure  being  8  inches,  that  leaves 
4J  for  the  true  conjugate  in  the  normal  pelvis,  which  is  rather 
too  much,  since  tlie  average  true  conjugate  is  only  4}  inches, 
and  the  available  conjugate  is  only  4  inches.  We,  therefore, 
come  nearer  the  truth  by  dividing  the  external  conjugate  into 
two  halves,   and   counting  on  one-half  its  length  as  what  we  . 
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may  expect  the  availalile  conjugate  tu  lje;  but  the  calculation  m 
o  unreliaMo  for  practical  use.  and  has  given  way  to  Uiat  Ijai^ed 
n  the  length  of  tlic  diagtuial  conjugate  found  by  internal  pel- 
vimetry. 

The  relaiitm  between  the  external  transverse  ineasurenients 
f  the  false  pelvis— the  distaiice  between   the  anierioi'  superior 
ines  and  the  crests  of  the  ilium— and  the  length  of  the  traujs- 
erse  diameter  of  the  brim  of  the  true  pelvis  is  still  les8  constant, 
till,  with  all  their  iniperfections  the  nieasuremeiiLs  of  the  false 
mIvIb  furnish   us  with   inforuiation   not   to   be  dt^spised.     If  all 
Ihe   measurements  are   behiw   the   normal   standard,   there   is   a 
strong  presumption  that  the  true  pelvis  is  also  generally  con- 
tracted.    Of  still  greater  value  is  the  proportion   between   tlie 
length   of  the  distance  between   the  anterior  superior  s|Hnes  of 
the  ilium  and  that  l>elween  the  crests  of  the  ilium.    If  the  former 
is  as  long  as  or  longer  than  the  latter,  the  i)elvis  is  rickety.     If 
the  distance  from  one  posterior  superior  spine  to  the  iliopectineal 
eminence  of  the  other  side  is  consitleral>ly  longer  than  the  corre- 
sjionding  distance  on  tlie  otlier  sitk%  it   jjroves  that  the  pelvis 
oblitpu'ly   con  trap  ted. 

Of  much  greater  importance  is  the  internal  examination  of 
the   pelvis,    when   the   hngers  come  in   direct   contact  with   the 
walls  of  the  canal    we   want   to  examine.      We  have  described 
above   (p.   IIS)    how   the  diagonal  conjugate  is  measured,  and 
statcfl  that  its  average  length  is  o  inches  (13  centimetres).     But 
what  we  really  are  interested  in  is  the  length  of  the  true  con- 
~|ngate,  or  rather  of  the  available  copjugate,  and  the  question  is 
low  we  can  deduct  this  horn  the  diagmial.     A   glance  at    Figs. 
J47-349    will    show   that   tl:e   available,   or   minimum,   diameter 
forms    a   triangle    with    the  symphysis  jndiis  ami  the  diagnruil 
^conjugate,   and  that  the  proportion   between  tlie  lengtli  of  the 
a  vail  aide  and  the  ili  agonal  ih^pends  im  4  facttjrs:     hrst,  the  in- 
Lclimition  of  the  symphysis;  second,  tlie  height  of  t!ie  symphysis; 
|third,  the  thickness  of  the  sym[)hysis;  and  fourth,  the  elevation 
rf  the  promontory  over  the  lower  end  of  the  symphysis.     The 
reater  the  inclination  of  the  sympfiysis  is,  the  less  difference 
Rhere  will   be  between  the  two  long  sides  of  the  triaiigle.     The 
pigher  and  thicker  t!ie  sympliysis  is,  the  gri^ater  the  difference 
|wiil    be.     The    hig*ier    t!*e    promontory    is   situated    aliove    the 
ByinphyHis,  the  less  the  difference  will  be.    In  examining  a  pelvis 
[the  accoucheur  should   weigh  all  these  jKunts  in  his  rniml,  and 
fgliould  lie  guided  In'  them  in  deciding  how  much  lie  should  sub- 
tract from   the  lengtli  of  the  fiiagonal  conjugate  in  determining 
,the  h^ngth  of  tfie  availabh*  diamfttT.      But  by  examining  a  large 
[number  of  dry  pelves  it   has  been  found  that  the  subtraction 
pf  I  inch  (15  nnllimetres)  gives  the  least  error. 

Many  instrvrments  have  been  invented  in  the  liope  of  deter- 
ining  more  exactly  the  internal  measurements  of  the  |>elvis, 
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the  enlarged  uterus  imprisoned  in  the  cavity  than  in  a  normal 
pelvis. 

Another  source  of  information  as  to  the  narrowness  of  the 
pelvis  is  found  in  the  presentation  and  attitude  of  the  fcrtus 
during  labor.  Abnormal  presentations,  such  as  cross,  pelvic, 
or  face  presentations,  and  the  prolapse  of  the  cord  or  of  extremi- 
ties at  the  side  of  the  head,  are  much  more  common  in  narrow 
pelves  than  in  normal,  especially  in  primipara*.  Premature 
rupture  of  the  membranes  and  slow  dilatation  of  the  os  are  also 
very  common  with  narrow  pelves. 

The  mechanism  of  labor  may  be  characteristic.  Thus,  in  a 
generally  contracted  pelvis  the  small  fontanelle  sinks  unusually 
deep  down,  while  in  a  flat  pelvis,  on  the  contrary,  the  large 
fontanelle  is  apt  to  sink  down  to  a  lower  level  than  the  small. 

The  shape  of  the  head,  the  presence  on  it  of  wounds  due  to 
pressure  against  the  pelvic  bones,  or  indentations  of  the  cranial 
bones,  may  not  only  bear  witness  to  the  existence  of  a  narrow 
pelvis,  but  allow  us  indirectly  to  take  an  exact  measure  of  the 
narrowest  passage  by  measuring  the  distance  between  two 
opposed  marks.  This  last  class  of  information  is  only  obtained 
after  termination  of  the  labor,  but  it  is  of  great  value  for  later 
pregnancies  of  the  same  patient. 

X-rays  have  so  far  not  done  much  for  practical  obstetrics. 
It  is  true  that  out  of  pregnancy  fairly  good  skiagraphs  of  the 
pelvis  can  be  obtained,  but  when  the  fetal  head  covers  the  inlet, 
they  become  indistinct,  and  skiagraphy  of  the  fetal  skeleton  is 
impracticable.  Besides,  even  if  a  good  picture  is  obtained,  that 
does  not  offer  the  means  of  measuring  the  diameters.  The 
necessary  apparatus  is  cumbersome,  and  untoward  accidents 
have  occurred.  In  this  connection  it  may  be  well  to  state  that  a 
Chicago  jury  awarded  $10,000  damages  to  a  man  whose  foot 
had  been  examined  with  X-rays  and  had  to  be  amputated. 

To  resume,  the  diagnosis  of  a  narrow  pelvis  is  based  upon 
the  history  of  the  case,  the  appearance  of  the  woman,  the  physical 
examination  of  her  pelvis,  peculiarities  in  the  mechanism  of 
labor,  the  configuration  of  the  child^s  head,  and  marks  on  it. 

Clasfiilication. — There  is  a  great  variety  of  deformed  pelves, 
which  are  classified  in  many  different  ways  by  authors  on  ob- 
stetrics. This  being  an  entirely  practical  work,  I  think  it  is  in 
the  interest  of  the  reader  first  of  all  to  distinguish  common  forms, 
which  everylxxly  may  meet  with  who  is  engaged  in  obstetric 
practice,  and  then  the  rarer  forms,  which  he  perhaps  never  will 
see,  which  are  found  as  curiosities  in  museums,  or  which  are 
almost  limited  to  some  particular  locality.  Next,  I  shall,  as 
has  been  my  aim  tliroughout  the  work,  go  from  the  simple  and 
easy  to  the  more  complicated  and  difficult.  I  shall  be  guided 
chiefly  by  palpable  deviations  of  form,  and  secondarUy  by 
etiological  considerations. 
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Following  these  principles,  deformed  pelves  may  be  classified 
in  the  following  way: 

A.     Common  Deformities, 
I.  Generally  e(]ually  contracted  pelvis. 

Subdivisions  : 

1.  Well-shaped,  generally  contracted  pelvis. 

2.  Pelvis  with  male  type. 

3.  Infantile  pelvis. 

4.  Rhachitic,  generally  contracted  pelvis. 

II.  Flat  pelvis. 

Subdivisions : 

1 .  Simple  flat  pelvis. 

2.  Rlmchitic  flat  pelvis. 

'6.  (jenerally  contracted  flat  pelvis. 

4.  Pelvis  flattened  by  dislocation  of  both  femora. 

B.  Rarer  Deformities. 
I.  Asymmetric  pelvis. 

Subdivisions : 

1.  Scoliotic  asymmetric  pelvis. 

2.  Obliciuely  contracted  pelvis  (Naejele  pelvis). 

3.  Coxalgic  pelvis. 

II.  Transversely  contracted  pelvis. 

Subdivisions : 

1.  Ankylosed,  transversely  contracted  pelvis  (Robert  pelvis), 

2.  Kyphotic  pelvis. 

3.  Funnel-shaped  pelvis. 

III.  Incurved  pelvis. 

Subdivisions  : 

1.  Osteomalacic  pelvis. 

2.  Pseudo-osteomalacic  rhachitic  pelvis. 

IV.  Spondylolisthetic  pelvis. 

V.  Pelvis  contracted  by  tumors  springing  from  the  pelvic  bones. 

VI.  Split  pelvis. 

SuMiinsions  : 

1.  Split  at  the  site  of  the  symphysis  pubis. 

2.  Split  at  the  site  of  the  sacrum. 

VII.  Assimilation  pelvis. 

A.    Common  Deformities. 

S  I.  Generally  Equally  Contracted  Pelvis,  or  Justo  Minor 
Pelvis. — I  place  the  generally  equally  contracted  pelvis  at  the 
head  of  the  list  partly  hocause  it  is  the  form  that  comes  near- 
est to  the  normal  forms  of  pelvis  with  which  wo  are  familiar  in 
the  infant  and  in  the  adult  woman,  and  partly  because  it  is  the 


in  nil  tlirectioTis,  this  form  may  oppose  considerable  resistance  to 
the  jvassa^e  of  the  ffrtiis. 

An  e(jually  coiitrtu^tecl  pelvis  xuny  hv  (vritirely  normal,  except 
that  it  is  too  sinalL  In  ino,st  ca>^es  the  iHnies  are  slender  and 
light.  Such  tvcl{-!<haped,  but  too  small,  pelves  may  be  found 
in  women  who  otherwise  are  well  proportioned.  It  may  be 
found  also  in  women  of  small  stature. 

The  smaUness  of  this  pelvis  fulminates  in  dwarfs— tiie  ihvarf 
pelvis^  or  pelris  nafta.  The  dwarf  pelvis  has  the  shape  of  that 
of  a  girl  at  puberty,  and  the  ossification  is  deficient.  It  is  char- 
acteristic for  tlie  higher  degrees  of  generally  equally  contracted 
pelves  that  the  wfujle  Itnea  terminalis  may  be  felt  witfi  one  finger. 

In  other  eases  the  pelvis  a)>proaelies  the  wo/e  h/pe  of  pelvis 
(Figs.  351,  352).  The  brim  is  more  round,  the  ilia  rise  more 
perpendicularly,  the  pubic  arch  is  narrow,  and  the  bones  are 
thick  and  heavy. 
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In  other  ca,ses»  again,  the  [K'lvis  has  preserved  features  of  the 
infautilf  pelns  (Fig-  *i»^*f3.  T!h^  iiinondnate  bone  is  tnore  jier- 
pendieular  and  may  be  diviiU*d  in  its  three  eoniponerit  parli^. 
The  pelvif  hrim  is  more  round,  or  even  forms  an  oval  lying  in 
the  anteroj)osterior  iliroelinjL  Tlie  saernni  is  narrow  and  more 
straight.     The  symphysis  is  h'ss  ineliiied  than  nr)rnuiL 

A  jiartieular  variety  of  infantile  pelvis  is  found  in  women 
who  have  spent  their  whole  ehildhood  in  a  reeumbent  position— 
the  pelris  of  rerlination.  The  prejionderanee  of  the  etniju^ate 
over   the    transverse  diameter  is   well    marked,   the  innominate 

Iio.  :i52. 
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Hi'tM  r,Jly  ronlfrirlrtj  ^H•l^  i'*.  nmlo  tyjw  front  vi'  w      fSamo  si'oclintjn  ati  in  Flgr.SSl. ) 

bont-s  iiir  netirlv  [rerjieiidiendar,  and  the  pubie  arch  is  wide  (Fig. 
354). 

An  equally  ecnilraeted  privis  rjf  the  infantih.^  type  is  found 
in  idiots  and  other  weak-minded  women,  eoml)ined  with  defective 
dDvelo|>ment  of  tlie  external  and  internal  genitals. 

The  ef[ually  eontraeted  pelvis  may  be  of  rhnvhilir  origin, 
whieli  shcjws  in  Ihe  (diaraetei'istie  proportion  lietween  the  lengtli 
of  the  dislanee  l)etween  tlie  anterifU"  superior  spine.s  of  the  ilia 
and  that  between  the  erests.     Tins  is  a  rare  variety. 

The  generally  ecinally  eontraeted  [jelvis  being  so  near  the 
normal,  tlie  mt'vhantHm  of  tahor  is  also  mueh  llie  same;  (mt  a 
charaeteristie  sign  is  the  lower  position  of  the  posterior  fontanelle. 
Room  being  seant,  the  m>nnal  flexion  of  the  neek  is  exaggerated 
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SO  as  to  allow  the  head  to  descend  with  its  smallest  circumference, 
— the  suboccipitobregmatic, — which  measures  only  eleven  inches 
(twenty-eight  centimetres).  Thus  the  posterior  fontanelle  is 
brought  down  atid  nearer  the  centre  of  the  pelvis  than  in  pelves 
of  normal  ^hape.  Labor  progresses  slowly  and  uterine  contrac(^H 
tions  are  liable  to  become  weak.  ^^ 

The  sliape  of  the  head  after  delivery  through  a  generally 
contracted  pelvis  is  also  characteristic.     It  is  compressed  in  its 

suboceipitobregmatie  circum- 
Fig,  363.  ference  and  bulges  out  in  the 

direction  of  the  posterior  fon- 
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I  n  rnn  t!  le  ty  pe  of  pel  vis. 


PfTvisof  rei'linatlotu    (Bnttnef.> 


tanelle.     In  other  words,  it  is  pointed,  with  an  increase  of  the 

occipitoiiiental  diameter, 

licsides  this  eh:mgation  of  the  head  tliere  is  sometimes  found 
a  hit(^rnl  tlexitm  or  torsion  produced  by  the  occiput  tending  to 
grt  under  the  pubic  art-li  while  t!ve  anterior  temple  is  still  retaine  ' 
at  the  hi'im  and  pressed  against  the  anterior  wall  of  the  pelvis. 

The  equally  contracted  pelvis  is  not  so  likely  to  produci 
pressure  marks  on  the  head  of  the  foetus  as  other  forms  of  con 
tracted   pelvis. 

fyiagntms.  --The  size  of  the  pelvis  antl  the  low  place  of  the 
posterior  fontanelle  make  the  diagnosis  clear* 

Prognosis. —No  fcetus  can  pass  through  a  dwarf  pelvis;  the 
only  means  of  relief  is  to  be  found  in  tlic  Ciesarean  section.  In 
mediuni  degrees  of  crmtraction  the  fhild  may  be  born  by  nature's 
mriv  effort  or  by  the  intervention  of  art.  There  is  usually  such  a 
dithculty  in  pulling  the  aftercoming  iiead  through  that  the  foetus 
is  likely  to  the  if  version  is  performed.  The  resistance  not  being 
conhned  to  one  ring,  but  going  through  the  whole  passage,  and 
cN'tMi  increasing  as  the  head  is  pulled  deeper  into  the  ca\dty, 
ftu'ccps  operations  are  difficult,  and  often  lead  to  the  death  of  the 
fictus,  when  tlie  forceps  has  to  be  abandoned  for  the  perforator. 
The  mother  may  die  from  exhaustion  or  infection. 
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Treatment.— Impressed  by  the  great  infantile  mortality  and 
the  frerjueiit  loss  of  the  motlier  when  ilelivery  was  sought  to  be 
effected  per  vias  naturales^  years  ago  the  author  entered  on  the 
record-book  of  Matornify  Hospital  his  opinion  that  Ca'sarean 
section  gave  lj()th  mother  and  ftrtus  much  better  cliances.  Tliat 
was  before  the  revival  of  syniphyseotoiny.  Now  I  take  ]nibi(Ttoniy 
to  be  the  o])eration  iiidieuted  as  soon  as  moderate  traction  with 
the  forceim  proves  ineffective. 

§  2.  Flat  Pelvis. ^A  flat  pelvis  is  one  whose  true  conjugate 
is  shorter  than  iiorinaL  The  pelvis  has  con.sequently  an  ab- 
nonual  shape.  The  transverse  diameter  of  the  brim  may  be  of 
normal  h'liglh  or  even  longer.  The  flatness  may  be  lindted  to 
the  su|>eri(u*  strait  or  may  extend  through  the  whole  pelvis. 

Flat  ]>L*lves  may  be  divided  into  tliree  groups, — tlie  simple 
flat  pelvis,  the  rhachitie  Hat  pelvis,  and  the  generally  contracted 
flat  pelvis. 

1.  Simple  Flat  Pelvis.— The  simple  flat  pelvis  (Fig.  355) 
is  a  Hat   ]>elvi8  in  an  individual  who  has  no  history  of  having 
been  alTeeted  with  rhachitis  in  child- 
hood and  wlio  does  not  show  any  signs 
of  that  disease  eitlier   in   the    pelvis 
or  in  any  other  part  of  the  skelet*»n. 

In  this  variety  the  liones  of  the  \\vl- 
vis  are  of  nornml  thickness ,  Init  smalL 
especially  tlu^  sacrum.  The  narrow- 
ness freijueiitly  extends  throughout 
the  pelvis,  even  if  it  is  most  niarked  at 
the  brim.  The  outlet  is  not  enlarge*!. 
The  transverse  diameters  are  normal 
or  at  least  not  materially  elongated. 
This  is  the  most  eommoii  form  of  all  flat 
pelves.  The  narrowness  is  moderate 
and  fiardly  ever  goes  below  a  true  conjugate  of  3}  inches  (8  centi- 
metres), liut  on  account  of  the  extension  of  the  narrowness 
in  the  anteroposterior  diameter  d«jwnward  and  the  lack  of  com- 
pensating gain  in  the  transverse  diametc^rs,  this  form  may  oppose 
a  considerable  obstacle  to  the  passage  of  the  ftrtus. 

The  origin  of  this  form  of  pelvis  is  not  positively  known. 
Perhaps  it  is  only  di»e  to  an  exaggeration  of  the  normal  jfrocess 
by  which  the  |>elvis  of  the  new-liorn  is  changed  to  that  of  the 
adult.  The  sacrum  sinks  forward  ami  ilownward  into  the  pelvic 
cavity »  hut  does  not  rotate  around  its  transverse  axis.  Thus 
the  anteroposterior  diameters  are  shortened.  The  sacrum  being 
bound  to  the  ilium  by  the  strong  iliosacral  ligaments,  these  are 
put  on  I  he  stretch,  which  wouhl  tend  to  open  the  pelvis  in  front. 
This  being  prevented  by  the  symphysis  pubis  and  the  strong 
ligaments  surrtninding  it.  the  result  would  be  an  increase  in  the 
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transverse  diameters,  and  when  this  ig  not  fountl,  we  must  attrib- 
ute it  to  some  degree  of  narrowness  in  the  original  ronstruetion 
of  the  pelvis. 

When  one  looks  at  the  hard,  thick  bones  of  the  pelvis  of  an 
adult,  it  is  tiiffic-ult  to  reahzr  sueh  hansmutatifins  of  shape,  hut 
we  must  remember  tliat  (luring  rhihlhooit  a  large  portiun  of  the 
pelvic  bones  is  still  cartilaginous  and  pliable  (Fig.  180,  p.  147), 
and  even  in  youth  the  sacral  vertebra^  are  still  united  by  cartilage. 
The  union  between  the  three  Imny  nuclei  found  in  each  sacral 
vertelira  takes  place  from  the  2d  to  the  6th  year.  On  the 
body  of  each  vertebra  epii>hyseal  plates  are  formed  after  puberty, 
as  in  other  vertebra^,  and  two  fiat,  irregular  plates  of  bone  are 

Fia.  S.56. 
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RliAchitic  flat  nelvK    Ono-thhtl  nutural  *isEe.    ( WrMxl's  MiiM?iini.  Ikllcviie  HofijiitAl,  No.  WLJ 


added  to  each  lati*ral  surface  of  tlie  sacrum,  the  uppermost  of 
wdiich  extends  over  the  auricular  surface  and  the  lower  over 
the  sharp  edge  below.  These  ajipear  about  the  ISth  year,  and 
are  united  with  the  bulk  of  the  bone  ab<jut  the  2r>th.  The 
bodies  of  the  sacral  vertelirie  are  first  united  by  intervertebral 
disks.  Osseous  union  begins  from  below  and  extends  upward. 
This  process  commences  in  the  18th  year  and  is  not  always 
fiiiishetl  by  the  2,'3th,  The  ilium,  ischium,  and  pubis  do  not  grow 
together  before  the  1 7th  or  LStli  year. 

Others  think  that  the  foniuition  of  the  siiu))le  flat  pelvis  is 
due  to  the  mildest  degree  of  rhachitis,  a  degree  so  mild  that  it 
did  not  leave  any  otlier  trace  in  the  pelvis  and  the  rest  of  the 
skeleton  than  this  flatness. 

2.  FiBACHiTic  Fi.AT  Pelvis.— lu  the  rhachitic  Hat  pelvis  (Fig. 
356)  the  bones  commonly  are  thin  and  slender,  but  may  be  even 
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unusually  thick  and  coarse.  They  are  small,  especially  the  ilia. 
These  lie  more  huriz<mtally.  They  are  Ilat^  their  crests  le,ss 
curved,  their  anterior  superior  spines  stand  far  out,  so  tliat  the 
distance  between  them  sometimes  is  as  long  as  or  longer  than 
that  between  the  crests.  The  sacrum  is  small.  Its  transverse 
curvature  is  nearly  lost.  Its  ]jer])endicular  curvature  varies 
much.  In  most  cases  the  hr>ne  is  nuire  or  less  strongly  curved, 
even  so  as  to  project  forward  like  a  hook  (Fig.  357).  In 
others,  on  the  contrary,  it  is  nearly  straight,  or  even  convex 
(Fig.  35K).  Tire  bodies  of  its  vertehrie  are  strongly  compressed 
from  above  downward  on  the  posterior  surface.    The  whole  l>one 


Fig,  3n7. 


Fio,  S58. 
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Khailikl4<  flat  pelvis  with  ttiHTpx  «Acruni. 
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is  driven  forward  and  dtnvnwanl,  and  the  bodies  of  tlie  verte- 
bra^ have  sunk  dcjwn  between  the  ahr».  At  the  same  time  it  has 
rotated  around  its  transverse  axis,  so  as  to  approach  the  prom- 
ontory to  the  sym|>hysis.  On  the  other  hand,  the  sympliysis 
moves  backward  and  upward  in  (lie  directicm  nf  the  [iromontory. 
When  this  is  well  marked  the  l»rim  of  tlie  [ndvis  a|i|irnaches  the 
shape  of  a  lying  figure  of  eight — oo  .  The  tuberosities  of  tiie 
ischium  are  tunu'd  outward  and  wide  apart.  The  pubie  arch 
is  large.  The  a<'i*tabulum  is  turned  more  forward  than  normal. 
The  whole  [relvis  in  most  cases  is  low,  the  cavity  wide,  but  the 
sacrocotyloid  distance  diminisln^d.  The  transverse  diameters  are 
not  shortened  and  are  often  elongated.  The  inchnation  of  the 
pelvis  is  in  general  ccmsidernhhv,  and  the  angle  formed  by  the 
n)ininnim  ccmjugate  of  the  brim  and  the  |iristerior  surface  of  the 
symphysis  large,     In  cnmputing  the  obstetrical  conjugate  much 


tween  the  already  formed  bony  structure  aud  the  cartilage 
which  precedes  the  hone  l»ecoine.s  inHanied,  The  eah'ureous 
matter  in  the  bones  is  absorbed  and  the  tissue  is  full  of  iidlam- 
matory  corpuscles, ^ — small,  round  cells.  The  bones  become 
soft  and  pliable,  and  bend  under  the  influence  of  weight,  liga- 
meiitary  tension,  muscular  contraction,  and  the  growtli  of  internal 
organs;  and  certain  characteristic  chanties  remain  permanently  in 
the  skeleton  after  the  disease  has  run  its  course  and  consolidation 
has  taken  place,  as  shown  in  a  pronounced  degree  in  Fig.  MML 

The  legs  become  curved,  the  pel\^s  is  cluuiged  as  described 
above,  the  vertebral  column  is  deviated,  the  lower  ribs  bulge 
out  while  the  upper  are  flattened;  the  breast-l>onc  protrudes^ 
forming  the  so-called  clnrken-breasf:  the  anterior  entls  of  the 
ribs  are  swollen,  presenting  a  line  of  nodules  known  as  the  rhavhitic 
rosary:  the  skull  is  large  and  quadrangular,   contrasting   with 
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the  smaH  triatigular  fare.     On  the  upjicr  extremities  the  thick 

wrists  are  the  most  proniineiit  feature. 

Rhachitis  may  be  congenital,  hut  jnost  frequently  makes  its 

appearance  lietween  the  4th  and  the  7tli  month  of  extra-uterine 

hfe,  at  a  perioil  when  t  lie  clnld 

t  '      ,    ■  ,  ,1  Flo.  360* 

has  not  yet  begun  lo  walk; 

or,  if  the  disease  breaks  out 
later,  t!ie  chihl  sto|js  walking 
and  retnains  lying  and  sitting 
up  in  bed.  The  peculiarities 
of  the  rhaehitic  pelvis  are  all 
referable  to  the  i^oftening  of 
the  bones,  pressure,  and  lack 
of  use  of  the  lower  exlremi- 
ties.  There  being  no  lateral 
pressure  from  the  femora,  the 
pelvic  form  is  derided  by  the 
weight  of  the  ui)|>er  half  <^f  the 
body  pressing  the  [Kisleijor 
wall  from  abtive  and  behind 
in  the  direction  of  the  an- 
terior.  The  tension  u[>on  tlie 
ligaments  liehimi  and  in  front 
draws  the  pelvic  ring  out  to 
the  siiles,  making  the  iliac 
bones  gape  and  turning  the 
acetalvula  fnrward,  When 
later  tiie  child  begins  to  walk, 
the  pressure  tjf  the  fenmra 
will  only  increase  the  flatness 
of  tlie  pelvis.  The  ntidttle 
part  of  the  sacrum  is  pressed 
in  between  the  lateral  parts, 
bringing  the  promontory  for- 
ward and  downward,  while 
the  sacrosciatir  ligaments 
pull  the  lower  part  of  tlie 
bone  forward,  whi(*h  results 
in  the  common  strong  per- 
pendicular curvature  of  the 
b<UHv  In  rarer  eases  the 
pressure  takes  such  a  direc- 

tion  that  it   straifrl.tens  the      Hh^„u,^,„^„.  ,Tt»ruiu,«.<iBuJi.,i.c) 
lione  out  m  its  upper  part, 

hut  tlie  lowest  nearly  always  is  turned  forward.  The  tuberosi- 
ties are  sprea<l  afiart  and  the  arcli  flattened  chiefly  by  pressure 
against  the  couch,  and  secondarily  l>y  the  pull  nf  the  muscles 
attached  to  their  outer  surface. 


476 


ABNORMAL  LABOR. 


Fio.  361. 


Besides  these  mechanical  agencies  there  must  be  an  unknown 
force  at  work  in  the  rudimentary  beginnings  of  the  pelvis,  as 
evinced  by  the  shape  found  in  congenital  rhachitis. 

Rhachitis  gives  rise  to  the  highest  degrees  of  flat  pelvis, 
producing  pelves  that  have  a  true  conjugate  of  3^  inches — 8 
centimetres — or  less. 

Mechaninvi  of  Labor  in  Flat  Pelvis. — Abnormal  presentations 
are  much  more  common  with  a  flat  pelvis,  be  it  rhachitic  or 
not,  than  with  a  normal  one.  They  are  even  not  infrequent 
in  primiparjp,  w^ho  rarely  have  them  when  their  pelves  are 
normal.  The  vertex  does  not  engage  easily  and  slides  to  one 
side,  which  leads  to  transverse  or  pelvic  presentation;  or,  the 
occiput  hitching  against  the  rim  of  the  pelvis,  a  face  or  brow 
presentation  may  be  developed.  In  pelvic  presentations  the 
broad  buttocks  are  not  easily  engaged  and  let  the  smaller  feet 
sink  down  ahead.  With  presenting  head  there  is  a  tendency 
to  prolapse  of  a  hand,  an  arm,  a'leg,  or  the  cord  beside  the  head. 
In  transverse  presentations  the  dorsoposterior  position  is  much 
more  frequent  than  in  a  normal  pelvis. 

In  vertex  presentation  the  mechanism  is  quite  diflferent  from 
the  one  we  have  seen  in  the  generally  contracted  pelvis.     The 

head  stands  transversely  over  the  brim. 
The  occiput  slides  to  one  side,  and  the 
anterior  part  of  the  vertex  wuth  the  large 
fontanelle  sinks  dowm.  The  head  passes 
the  available  diameter  of  the  brim  with  a 
part  lying  a  little  in  front  of  the  parietal 
eminences  or  even  with  the  bitemporal 
diameter.  At  the  same  time  the  head 
becomes  laterally  inclined  so  that  the 
anterior  bregmatic  bone  nearly  occupies 
the  whole  brim  and  the  sagittal  suture 
runs  transversely  near  the  promontory 
(Fig.  361).  The  anterior  temple  is  pressed 
against  the  symphysis,  which  forms  a  ful- 
crum around  which  the  head  rotates,  the 
anterior  parietal  bone  being  more  and 
more  bent,  while  the  posterior  is  flattened 
against  the  promontory  and  gradually  is 
pushed  down  into  the  pelvic  cavity.  When  the  head  has  passed 
the  narrow  l)rim,  the  occiput  generally  sinks  down  and  turns 
forward  as  in  a  normal  pelvis. 

Exceptionally,  it  is  the  posterior  parietal  bone  that  occupies 
the  brim,  the  sagittal  suture  runs  transversely  behind  or  above 
the  symphysis  pubis,  and  the  posterior  temple  is  pressed  against 
the  promontory.  We  have  seen  above  that  a  similar  lateral 
obli(iuity  of  the  head  may  be  found  with  a  normal  pelvis  (p.  386: 
anterior  and  posterior  parietal  presentations  and  ear  presenta- 
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tion).  This  posterior  parietal  presentation  b  very  iirifortuiiate, 
since  the  engagenient  of  tlie  head  heeomes  exeeedin^^ly  difficult 
or  impossible  on  account  of  the  directitni  of  the  uterus  forward. 


The 


inst 


le  neck  of  tlje  fo^us  becomes  strongly  l>ent  laler.Hlly 
the  anterior  shoulder.  The  only  way  in  which  the  head  can  pELSs 
is  that  the  |josterior  temple  is  pushed  down  under  the  promon- 
tory, ami  that  sul>setjuently  the  aiiterior  parietal  bone  descends 
behind  the  anterior  wall  of  tlie  i)elvis. 

As  a  rule,  the  foetus  die^s  during  the  tedious  labor,  and  even 
the  mother  is  in  great  danger  on  account  of  the  distention  of 
the  posterior  part  of  the  lower  uterine  segment. 

The  shape  of  the  head  of  the  child  causetl  l>y  the  passage  through 
a  fiat  pelvis  is  characteristic.  The  oe("i]jitofroirtal  diameter 
becomes  elongated  and  the  transverse  diameters  become  short- 
ened. The  serosanguinolent  swelling  constituting  the  caput 
succedaiieuni  is  givncrall^^  fnund  on  the  arrterior  jiart  of  the  vertex, 
especially  if  the  latter  part  of  la))or  has  l>een  so  ra[iid  that  no 
swelling  has  formed  on  the  occiput.  Pressure  marks  are  nnistly 
found  oil  the  parietal  bone,  and  are  particularly  produced  by 
the  promontory.  They  take  the  shape  of  round  or  oval  spots 
or' a  stripe  running  parallel  witli  and  behind  the  coronal  suture 
from  the  large  f<mtanelle  to  the  tei!i|)h\  or  forming  an  angle 
opening  forward  (Fig,  30o),  We  sball  reserve  details  about 
the  moulding  of  the  head  and  pressure  marks  for  furtlier  con- 
sideration. 

In  rare  cases  the  head  is  observed  to  go  down  in  anotiier  way 
than  the  one  described  as  cluiracteristic  for  lalnir  with  flat  pelvis, 
j^^iamely,  so  tfiat  only  one  side  of  the  pelvic  brim  is  used  for  the 
passage  of  tlie  head.  This  extrarncdinn  entjft(jement  is  most  likely 
to  occur  in  [jelves  of  the  figure-of-eiglit  sliape,  in  which  the  prom- 
ontory is  very  prominent  and  the  sympliysis  pubis  ]>rojects 
inward  into  the  |>elvic  cavity.  Then  tlie  bead  passes  as  in  the 
generally  etjually  cnntracted  pelvis,  with  the  small  fontanelle 
low^  down.  When  the  brim  is  (jaased,  tlie  position  of  the  head 
becomes  normal. 

Fare  jtresfndatmn  is,  as  we  have  said,  more  fre(|uently  en- 
countered tlian  in  normal  pelves.  Ttn^  cour.se  uf  lab(jr  is  very 
slow,  the  face  continuing  to  stand  transversely,  the  chin  at  one 
end  and  the  forehead  at  the  other  end  of  tlie  transverse  diameter. 
It  takes  lotig  befcire  the  chin  rotates  furwarrl,  antl  the  prognosis 
for  the  fielus  is  even  worse  than  with  vt^'tex  presentatii>n. 

The  ptdric  premniaftoHy  on  the  other  hand^  is  somewhat  more 
favorable  for  the  ffctus,  since  tlie  aftercoming  head  engages 
wilh  less  dilhculty  than  the  presenting  vertex.  Still  the  |>roces8 
issfi  slow  that  without  tlie  intervention  of  art  the  ftrtus  generally 
dies,  and  it  even  often  does  so  wlnui  its  head  is  being  pulled 
through  artificially. 

Transverse  premntalions  usually  end  as  sliouldcr  presentations. 
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Labor  is  still  more  difficult  than  in  a  normal  pelvis  with  this 
presentation,  and  ought  never  to  be  left  to  nature. 

The  diagnosis  of  a  simple  flat  pelvis  is  based  on  the  results 
of  pelvimetry  and  the  low  position  of  the  large. fontanelle.  The 
flat  rhachitic  pelvis  is  recognized  by  the  same  features  combined 
with  those  peculiar  to  rhachitis.  The  history  may  give  a  hint. 
If  the  patient  did  not  begin  to  walk  before  she  was  two  years 
old,  it  is  likely  she  was  suffering  from  rickets.  Next,  the  degree 
of  contraction  is  of  diagnostic  importance.  The  higher  degrees 
of  narrowness — a  true  conjugate  of  3 J  inches  (8  centimetres) 
or  less — are  found  only  with  rhachitis.  Finally,  the  characteristic 
shape  of  the  rhachitic  pelvis,  the  comparatively  long  distance 
between  the  anterior  su[)erior  spines  of  the  ilia,  the  flatness 
of  the  iliac  bones,  and  signs  of  rhachitis  in  other  parts  of  the 
body — the  thick  wrists,  the  prominent  breast-bone,  the  flattened 
ribs,  and  the  short,  curved  lower  extisemities — remove  every 
doubt  in  regard  to  the  origin  of  the  disease. 

Difficult  labor  is  much  more  common  in  pluripara*  with  narrow 
pelves  than  in  primipanc  with  a  similar  deformity,  which  is 
attributable  to  a  weakness  in  the  uterine  wall  left  by  previous 
labors.  This  favors  abnormal  presentations  and  attitudes  of 
the  foetus,  and  causes  weak  contraction  of  the  muscle-fibres. 
Pendulous  abdomen,  which  leads  to  an  unfavorable  presenta- 
tion, is  also  much  more  common  in  pluriparse.  And,  on  the 
other  hand,  the  fetal  head  becomes  larger  in  successive  preg- 
nancies. 

Course  of  Labor  in  Flat  Pelvis. — Labor  is  apt  to  be  very  slow, 
even  protracted  over  several  days,  which  tediousness  is  not  all 
due  directly  to  the  mechanical  disproportion  between  the  head 
of  the  foetus  and  the  mother's  pelvis.  Other  factors — slow  dila- 
tation of  the  OS  and  weakness  of  the  uterine  contractions — 
contribute  to  this  result. 

The  slow  dilatation  is  itself  due  partly  to  this  weakness  of 
uterine  contractions,  and  partly  to  the  common  occurrence  of 
premature  rui)ture  of  the  membranes,  a  fact  that  may  find  its 
explanation  in  the  less  perfect  adaptation  between  the  presenting 
part  and  the  pelvic  brim,  which  allows  a  greater  amount  of  liquor 
amnii  to  accunuilate  below  the  foetus.  By  the  premature  rupture 
of  the  membranes  the  normal  elastic  pressure  of  the  bag  of  waters 
against  the  cervix  during  the  opening  stage  is  lost,  and  the  cer- 
vical nmscular  tissue  becomes  irritated  by  compression  between 
the  head  and  the  pelvis. 

When  the  waters  have  broken  and  the  os  is  still  small,  uterine 
contraction  may  push  the  f(rtus  into  the  lower  uterine  segment 
and  the  cervix,  which  become  much  distended  and  so  thin  that 
they  may  give  way.  The  contraction  ring  is  drawn  high  up  and 
may  be  seen  at  the  level  of  the  umbilicus. 

The   undilated  cervix  in  other  cases  becomes  oedematous, 
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and,  as  we  have  seen  above,  the  anterior  lip  is  especially  exposed 
to  being  caught  between  the  advancing  head  and  the  symphysis 
pubis. 

Uterine  contractions  may  be  primarily  weak  and  often  be- 
come so  secondarily,  the  nerve  force  being  exhausted  by  the 
abnormal  amount  of  work  the  uterus  is  called  upon  to  per- 
form in  order  to  overcome  the  obstacle  that  obstructs  the 
passage. 

In  other  cases  the  uterus  becomes  permanently  contracted 
around  the  foetus, — tetanus  uteri, — which  opposes  an  almost  in- 
superable resistance  to  obstetrical  operations. 

The  mechanical  disproportion  may  be  so  great  that  the 
presenting  part,  particularly  the  head,  does  not  engage  at  all; 
but  in  the  majority  of  cases  the  head,  through  a  slow  process 
of  moulding,  adapts  itself  to  the  pelvis.  This  work  is  done  ex- 
clusively by  uterine  contraction,  while  the  beginning  of  abdominal 
pressure  is  a  signal  that  the  moulding  has  been  perfected  and 
that  the  head  is  about  to  pass  the  brim  of  the  pelvis.  Two  other 
symptoms  herald  the  same  event, — namely,  a  sudden  desire  to 
defecate,  although  the  rectum  is  empty,  and  a  cramp  in  the 
calves  produced  by  pressure  on  the  sacral  plexus. 

During  this  process  of  moulding  there  is  often  formed  on  the 
presenting  part  of  the  head  a  caput  succedaneum,  which  may 
mislead  the  accoucheur,  inducing  him  to  take  the  serosanguineous 
swelling  which  bulges  out  on  the  head  for  the  bony  head  itself, 
and  to  think  that  this  has  descended,  while  in  reality  it  is  still 
above  the  brim. 

When  the  head  has  passed  the  brim,  labor  becomes  easy  in 
those  cases  of  flat  pelvis  in  which  the  narrowness  is  limited  to 
that  part  of  the  pelvis. 

§  3.  Generally  Contracted  Flat  Pelvis. — The  generally  con- 
tracted flat  pelvis  combines  the  characteristics  of  the  generally 
contracted  and  the  flat  pelvis.  It  is  a  flat  pelvis  in  which  the 
transverse  diameter  is  shortened  beside  the  anteroposterior 
diameter. 

This  form  of  pelvis  is  nearly  always  of  rhachitic  origin. 

The  diagnosis  may  be  difficult  and  is  mostly  based  on  the 
way  in  which  the  foetus  passes,  which  is  a  combination  of  the 
mechanism  in  generally  contracted  and  flat  pelves.  In  most 
cases  the  head  stands  transversely  as  in  the  flat  pelvis,  and  the 
small  fontanelle  sinks  down  as  in  a  generally  contracted  one; 
but  often  the  anterior  part  of  the  vertex  and  the  occiput  alter- 
nate in  their  descent,  so  that  at  times  the  small  fontanelle  and 
at  others  the  large  occupy  the  lowest  position  in  the  pelvis. 
In  this  form  of  pelvis  the  oxtramedian  engagement  of  the  head — 
the  forehead  remaining  high  in  the  iliac  fossa  while  the  occiput 
descends  through  one-half  of  the  pelvis — is  also  frequent. 
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the  upper  portion  of  the  body  would  fall  forward  if  the  lurnbar 
portion  of  the  vertebral  column  were  not  eurveil  forward,  carry- 
ing the  upper  portion  of  the  body  backward,  and  this  lordosis 
again  increases  the  inclination  of  the  pelvis. 

In  regard  to  mechanism  of  hil>or,  prognosis,  and  treatment, 
this  pelvis  is  much  like  the  flat  rhachitic  pelvis. 

§  5.    Dangers  for  the  Mother  in  Cases  of  Contracted  Pelvis* 

- — Any  form  of  contracted  jjelvis  exposes  the  mother  to  more  or 
less  danger,  and  the  greater  the  contraction  is  the  more  the  peril 
increases.  The  soft  parts  suffer  through  the  pressure  to  which 
they  are  exposed.  In  this  respect  vertex  presentations  are  the 
worst,  the  head  being  harder  than  the  breech.  The  soft  parts 
stand  a  severe  pressure  a  short  time  nmcli  I  setter  than  a  more 
moderate  pressure  that  extends  over  a  longer  period.  The  pro- 
tracted pressure  of  the  vertex,  therefore,  does  more  harm  than 
the  rapid  passage  of  the  after-coming  head  when  it  is  pulled 
through  by  the  otjstetrictan. 

TJie  pressure  against  the  promontory  is  particularly  harmful. 
In  easier  cases  it  may  cause  only  a  local  inflammation,  but  in 
severer  ones  it  may  result  in  gangrene  of  the  uterus.  Before 
complete  mortification  sets  in,  the  part  is,  however,  surrounded 
by  adhesive  inflammation,  whicli  encapsiilaies  tlie  dead  tissue 
and  prt^vents  flie  peritoneal  cavity  from  being  opened*  but  may 
lead  to  permanent  adhesion  of  the  uterus. 

In  front  the  btadtler.  situated  l>etween  the  cervix  and  the 
symphysis,  is  exposed  to  pressure,  which  often  results  in  the 
formation  of  a  urinary  tistula. 

The  disproportion  between  the  head  and  the  pelvis  may 
cause  the  rupture  of  one  or  more  of  the  articulations  of  the  pelvis, 
most  frequently  the  symphysis  ]>uliis.  The  rujiture  of  tlie  sym- 
physis is  cliaracterized  by  local  pain,  diastasis  between  the  ends 
of  the  pui)ic  f)ones.  and  rotation  outward  and  lameness  of  the 
lower  extremities. 

The  protracted  labor,  tlie  frequent  examinations,  and  neces- 
sary operations  increase  the  danger  of  infectitm.     Gas  may  be 
produced  by  microbes  in  the  uterine  cavity  antl  distend  it  so 
[that    the    fundus    reaches    the    diaphragm,    a   condition    called 
[physompira   or  tifmpanites  vteri.      Percussion  gives  then  a  tym- 
[panitic  souml.     Offensive  gases  may  escaj>e  duriiig  examinations 
or  after   tlie  expulsion  of  the  ftetus.      Frequently   the   patient 
?coines  feverish. 

Independently  of  the  danger  of  infection,  the  patient's 
Strength  is  liable  to  give  out.  She  is  exhausted  liy  jiain  and 
phy.Hical  exertion.  The  pressure  on  the  soft  parts  is  apt  to  cause 
inflammation.  If  tliere  are  strong  uterine  contra(*tiuns  and  the 
resistance  is  insuperal>Ie,  the  lower  uterine  segment  and  the  cer- 
vix may  rupture. 
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to  the  mother  by  replacing  the  missing  bag  of  waters  and  helping 
to  dilate  the  cervix,  but  it  may  give  the  accoucheur  the  erroneous 
idea  that  the  head  has  descended  when  in  reality  it  is  still  de- 
tained at  the  brim.  It  can,  however,  easily  be  distinguished 
from  the  skull  by  the  softness  of  its  structure,  especially  in  the 
interval  between  uterine  contractions. 

The  bones  of  the  skull  are  pushed  over  and  under  one  another 
and  are  bent,  transpositions  and  deformations  which,  if  they  are 
moderate,  need  not  have  any  bad  eflfect,  and  which  disappear 
in  a  few  days  after  the  birth  of  the  child.  Apart  from  all  mould- 
ing, in  labor  with  normal  pelvis,  and  even  on  the  head  of  the 
children  brought  to  the  world  by  Csesarean  section,  there  is  a 
physiological  congenital  asymmetry  of  the  head.  It  is  a  kind  of 
scoliosis  of  the  vertebra*  of  which  the  skull  is  composed  originally. 
The  right  temple  and  the  corresponding  portion  of  the  base  of 
the  skull  are  more  prominent  than  on  the  left  side,  while  on  the 
occiput  is  found  a  prominence  somewhere  to  the  left  of  the 
median  line  and  a  lesser  prominence  or  even  a  flattening  to  the 
right.  It  is  also  well  known  that  there  is  considerable  diflference 
between  the  two  sides  of  the  head  in  adults. 

If  the  limits  of  adaptability  of  sutures  and  bones  are  passed, 
the  head  sustains  injuries  which  even  may  be  fatal.  Sutures 
may  be  torn  and  the  underlying  sinuses  wounded,  especially 
the  superior  longitudinal  sinus  when  the  parietal  bones  are  dis- 
placed, and  the  transverse  sinus  when  the  temporal  bone  is  torn 
loose  from  the  parietal,  which  is  most  apt  to  happen  when  the 
after-coming  head  is  dragged  through  a  narrow  pelvis.  The 
condylar  portions  of  the  occipital  bone  are  sometimes  torn  from 
the  tabular  portion. 

The  bones  themselves  may  be  broken.  So-called  fissures 
form  in  the  direction  of  the  osseous  fibres.  They  may  be  dis- 
tinguished from  gaps  due  to  insufficient  ossification  by  their 
bloody  edges.  In  the  tabular  portion  of  the  occipital  bone  such 
a  transverse  fracture  is  often  found  corresponding  to  the  line 
of  union  between  the  pieces  of  bone  that  are  formed  from  dif- 
ferent points  of  ossification. 

Another  form  of  fracture  is  found  in  the  so-called  depressions 
(Figs.  363,  364).  These  depressions  are  found  on  the  parietal 
and  frontal  bones,  and  may  be  produced  by  mere  uterine  contrac- 
tions, but  often  they  are  due  to  the  use  of  the  obstetric  forceps. 
Half  of  the  children  die  during  or  shortly  after  birth.  In  those 
who  survive,  the  depressions  may  be  obliterated,  but  often  they 
remain  through  life.  Sometimes  they  cause  convulsions,  idiocy, 
or  other  disturbances  of  the  nervous  system;  but  in  other  cases 
the  children  recover  entirely  and  do  not  show  any  ill  effect  of 
the  injury  sustained  during  labor. 

By  these  tears  and  breaks  more  or  loss  blood  is  poured 
out  on  the  surface  of  the  brain.     In  many  instcinces  it  is  again 
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absorbed,  but  if  it  eu!ni>r(vsses  the  metlullu,  or  if  tlie  loss  of  blood 
is  large,  the  f<i'his  *=!u  ecu  nibs.  When  the  forehead  sinks  low  down, 
the  orbit  may  be  ex|>nsed  to  sueh  a  pressure  that  its  temporal 
wall  is  de])ressetl  and  the  eye  puslied  out — exophUuihnus, 

Depressions  have  been  treated  with  trepatuiing  and  elevation. 
Sometimes  a  sim|>le  ineision  and  Uie  introduction  of  a  spatula 
between  the  l>i»ne  and  the  dura  mater  suHices.     iStill  better  is 


Fio.  36;i. 


Fig.  364. 
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Veep  deprt-saioiis  on  pre?*entii*^  heiwl. 
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the  use  of  a  fine   corkscrew  bored  through    the  bone,  by 
this  is  lifted  without  making  any  ineision. 

We  hnd  alsn  pressure  marks  on  tlie  soft  tissues  of  the  head 
They  may  lie  mere  round  or  ova!  s|>ots  or  Ion*];  stripes  (Fig.  *A6'}) 
They  nuiy  be  oidy  superficial  scratehes.  ami  then  tbey  are  pink* 
Or  the  pressure  may  have  gone  deeper  and  lasted  longer,  when 
they  have  a  i>ur]de  rtdor.  If  the  pressure  has  been  still  more 
consitlerable,  the  wliole  layer  of  soft  tissue,  inehisive  of  the 
periosteum,  nuiy  lie  nmrtified.  In  this  rase  the  ilea* I  tissue  is 
eliniinated  ami  the  gap  tilled  by  graimlation,  while  the  more 
superficial  traces  regain  their  normal  color  and  structure.  These 
pressure  marks  correspond  clnefly  to  the  prcuTuintt^ry.  but  more 
rarely  similar  marks  nuiy  be  fouiul  on  the  other  side  of  the  head, 
where  they  are  due  to  a  projecting  symphysis.  Still  less  fre- 
quently they  are  h*ft  by  the  s]Mne  of  the  ischium  or  other  pro- 
jecting thorns  and  lines.  In  some  pelves  the  pubic  portiim  of 
the  ilio]>ectineal  line  is  as  sharp  as  a  knife,  or  a  bony  thorn  is 
found  in  the  attachment  of  tlie  [isoas  minor  muscle.  Such  jjeh^es 
have  l>een  described  under  the  name  of  ihorn-peheii,  but  they 
are  found  as  well  in  males  as  in  females. 

Besides  the  head,  other  portituis  of  ilie  fcetus  may  suffer 
injury  during  hdior.  Tn  the  upper  iiurt  of  the  sternocleido- 
nuistoid  niuscle  is  sfunetimes  found  a  hd'ntatoma.  This  eol lection 
of  blood  forms  a  small,  hard  tumor  in  the  second  week  after 
birth.  It  is  usually  due  to  rupture  of  nuiscular  fibres  caused  1 
the  manual  extraction  of  the  head  or  by  the  application  of  thi 
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forceps,  but  it  has  also  been  found  after  easy  normal  labor,  and 
is  then  attributed  to  intra-uterine  disease  of  the  muscle.  Ap- 
plications of  arnica  and  massage  further  the  resolution  of  the 
swelling. 

Fracture  of  the  humerus  is  generally  due  to  carelessness  in 
the  liberation  of  the  arms  in  manual  extraction.  If  the  accou- 
cheur, instead  of  following  the  rule  to  advance  until  he  reaches 
the  elbow  before  trying  to  bring  the  arm  down,  places  his  thumb 
as  a  fulcrum  on  the  middle  of  the  humerus  and  two  fingers  spread 
on  the  other  side,  he  exposes  this  slender  bone  in  the  highest 
degree  to  the  danger  of  being  fractured.  But  if  there  is  any 
difficulty  in  reaching  the  elbow  or  otherwise  bringing  the  arm 


Fig.  365. 


Preiwure  mark;*  on  the  skin  of  the  skull  ami  face  of  ne\v-f)orn  children.     (Fritsch  and  Kiistner.) 

down,  and  the  life  of  the  fnetus  is  in  danger,  it  is  better  to  extract 
a  live  child  with  a  broken  arm,  that  by  proper  care  (p.  405) 
heals  in  two  weeks,  than  to  let  the  fnetus  die. 

Fracture  of  the  collar-bone  and  the  cervical  rertebrcp  occurs 
also.  As  a  rule,  it  may,  however,  be  avoided  by  taking  care 
always  to  turn  the  back  of  the  child  in  the  direction  in  which 
the  occiput  is,  so  as  to  avoid  torsion  of  the  neck. 

Of  a  somewhat  similar  nature  to  fractures  is  the  loosening 
of  the  epiphyses  of  the  long  bones,  which  may  also  happen. 
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Paralysis  of  the  upper  extremities  is  mostly  due  to  lesion  of 
the  cervical  plexus.  It  arises  particularly  in  consequence  of  the 
liberation  of  the  arms  in  pelvic  presentation  or  the  delivery  of 
the  head  by  the  Prague  method.  Sometimes  the  injury  is  limited 
to  the  radial  or  the  ulnar  nerve.  In  other  cases  there  is  a  more 
complex  paralysis  of  the  deltoid,  the  biceps,  the  brachialis  anti- 
cus,  the  supinator  longus,  often  the  supinator  brevis,  occasion- 
ally the  infraspinatus,  and  rarely  the  subscapularis,  an  aflfection 
produced  by  pressure  on  the  fifth  and  sixth  cervical  nerve  and 
known  as  Erb's  paralysis.  The  cause  may  be  either  pressure 
on  or  stretching  of  nerve  trunks  or  roots.  Such  nerve  lesions 
should  at  an  early  date  be  treated  with  electricity. 

§  7.  Treatment  of  Labor  in  Flat  and  Generally  Con- 
tracted Flat  Pelvis. — In  discussing  the  treatment  to  be  fol- 
lowed in  labor  obstructed  by  a  flat  pelvis  it  is  convenient  to  keep 
in  mind  the  division  of  the  narrowness  into  three  degrees  referred 
to  above  (p.  459),  tw^o  of  which  are  again  subdivided  into  two 
groups. 

Class  I.  First  degree.  True  conjugate*  3J-4  inches  (9-10 
centimetres). 

Class  II.  Second  degree.  True  conjugate  2f-3i  inches 
(7-9  centimetres). 

Group  a.  True  conjugate  near  3 J  inches  (9  centimetres). 
Group  b.  True  conjugate  near  3  inches  (74  centimetres). 

Class  III.  Third  degree.  True  conjugate  below  2f  inches 
(7  centimetres). 

Group  a.  True  conjugate  2-2?  inches  (5-7  centimetres). 
Group  b.  True  conjugate  below  2  inches  (5  centimetres). 

In  the  first  degree,  where  the  length  of  the  true  conjugate 
is  not  below  3 J  inches  (9  centimetres)  in  a  flat  pelvis  (or  3f  inches 
— 9^  centimetres — in  a  generally  contracted  flat  pelvis)  the 
contraction  is  evinced  only  by  the  peculiar  position  occupied 
by  the  head.  In  this  mildest  degree  of  contraction  labor  may 
proceed  without  the  interference  of  art,  or  if  it  is  necessary  to 
expedite  delivery  on  account  of  the  condition  of  the  mother 
or  the  fcx^tus,  as  a  rule  the  extraction  by  forceps  is  indicated. 

No  less  clear  is  the  line  of  conduct  to  be  chosen  by  the  ac- 
coucheur in  the  highest,  the  third,  degree  of  contraction,  where 
the  true  conjugate  is  less  than  2f  inches  (7  centimetres).  If  the 
true  conjugate  measures  below  2  inches  (5  centimetres),  Csesa- 
rean  section  should  be  performed  at  once,  whether  the  foetus 
is  dead  or  alive,  for,  although  the  fa^tus  has  been  broken  up  and 
delivered  through  a  narrow-er  pelvis,  the  danger  to  the  mother 
is  much  greater  than  in  modern  Ctesareaii  section. 

'  Hy  true  conjiigatp  is  here  everywhere  meant  the  obstetrical,  available,  or 
minimum,  conjugate  (see  p.  142). 
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If  the  true  conjugate  ineEtsures  between  2  ami  2J  inches 
(5-7  centimetres),  Cii*sarean  section  should  tie  performed  only 
when  the  ftrtus  is  alive.     If  it  is  dead,  craniotomy  is  indicated. 

In  the  intervening  second  class  of  narrow  pelves,  whose 
true  conjugate  measures  between  2 J  and  3^  in<?hes  (7-9  centi- 
metres), a  ^tiod  ileal  of  judgment  may  be  needed^  as  we  iiave 
to  choose  between  version,  forceps,  and  |mbi(itomy.  This  class, 
like  the  third,  may  conveniently  be  subdivided  into  two  grtuips: 
2j  inches  (7  centimetres)  is  the  shortest  true  conjugate  that  will 
allow  the  passage  of  a  living  fretus,  and  this  is  possible  only  untler 
favorable  circumslances, — good  uterine  contractions,  a  full- 
sized  transverse  diameter,  and  a  small  heath  The  first  group 
comprises  those  pelves  whose  true  conjugate  is  near  S\  inches 
(9  centimetres),  and  the  second  those  whose  true  conjugate  is 
near  3  inches  (7A  centimetres). 

If  there  is  a  cross  presentation  or  a  face  or  brow  presentation, 
the  fcetus  should  be  turned  and  extracted.  But  if  there  is  a 
vertex  or  breech  presentation  and  a  conjugate  of  3h  inches 
(9  centimetres),  one  may  expect  that  a  majority  of  laliors  will 
end  favorably  and  [lerluips  even  without  artificial  intervention. 
We  should  therefore  give  nature  ani])le  scope.  The  ba*^  of  waters 
should  be  preserved  as  long  as  possible.  The  patient  shouhl  lie 
quietly  on  her  side  and  not  attempt  to  press.  We  should  let 
the  uterine  contrartiun  have  plertty  of  time  to  open  up  the  cervix, 
but  if  neede*!,  we  nuiy  help  tlir  dilatatiijn  by  means  of  cldoral, 
antipyrin,  or  Barnes's  and  Champeticr  de  Rihes's  dilators,  a 
colpeurynter,  or  mamml  dilatation  by  Harris's  or  Bonnaire's 
method,  (See  OrEHATinNs.)  W'e  may  further  the  (engagement 
of  the  head  l»y  direct  pressure  through  the  alHlnmiiud  wall  on 
the  occiput  and  tlie  chin  of  the  ftetus.  When  the  os  is  fully 
dilateii  the  membranes  sluuild  be  rui>tured,  so  as  to  give  the 
uterine  c<»ntractions  a  chance  to  mtndd  the  presenting  head. 
If  ttie  abdomen  is  jyendulous,  the  uterus  should  l>e  laised  and 
kept  in  [iroper  i>usition  l»y  means  of  a  l>indcr,  A  hyi>ndermic 
injectif»n  of  morphine  may  relieve  pain,  produce  sleep,  and  give 
the  flagging  uterine  contractions  new  strength.  If  necessary, 
labor  is  ended  i)y  means  of  the  forceps.  In  rare  eases  it  may  be 
necessary,  in  order  to  gain  room  for  the  application  of  the  forceps, 
to  incise  tlie  not  fully  dilated  cervix.  If  the  ftetus  is  dead,  the 
head  is  first  diminished  with  the  perforator. 

In  case  of  danger  to  mother  or  fu'tus  demanding  prompt 
delivery,  hilior  is  ended  by  version  if  the  head  yet  is  freely  mov- 
able over  the  brim  of  (he  pelvis,  or  l>y  fcu'cejjs  if  the  liead  is  well 
engaged.  But  tlie  force|>s  sei7.es  tlie  head  over  the  occiput  and 
forehead  and  by  compression  will  increase  the  size  of  the  trans- 
verse diameters  of  the  head.  Too  great  strength  sljould  not 
be  used,  for  fear  of  injuring  both  mother  and  fietus,  Tuder 
8uch  circumstances  the  man  who  is  limited  to  his  own  resources 
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will  do  bettor  in  having  recourse  to  the  perforator,  whether  the 
firtiis  is  ih»ad  or  alive.  He  who  has  the  necessary  assistance, 
and  esptH'ially  those  who  operate  in  hospitals,  should  substitute 
nuluoloniy  when  the  fietus  is  alive,  and  reserve  the  perforator 
lor  a  deatl  fietus. 

In  p(»lvir  presentations  it  is  advisable  early  in  labor  to  bring 
di>wn  one  of  the  feet,  so  as  to  have  something  to  take  hold  of 
and  avoiil  an  impaction  of  the  breech  with  legs  extended  in 
front  of  the  firtus. 

When  the  genital  tract  has  been  sufficiently  dilated  by  the 
breeeh.  the  feet  us  should  be  extracted.  In  helping  the  head 
out  the  aeeoueheur  should  pull  in  the  direction  in  which  the  head 
Ht anils  in  the  pelvis,  and  not  try  to  change  its  position,  which 
is  likely  to  increase  the  difficulties  of  its  passage.  The  back 
of  the  firtus  sliould  be  held  so  as  to  correspond  to  the  occiput, 
in  order  \o  avi>id  torsion  of  the  vertebral  column,  which  may 
eaus!»  fracture  of  bones,  rupture  of  ligaments,  and  compression 
of   the   medulla. 

\Nt*  eome  ni>w  to  the  second  group  of  the  second  class  of 
pelves,  tho.se  where  the  true  conjugate  is  in  the  neighborhood 
ol  three  inches  (7h  centimetres).  If  the  vertex  presents,  we 
ha\e  to  eluu>se  between  early  version  and  extraction  on  one  side 
and  expectant  treatment  followed  by  the  forceps  and  perhaps 
pub\v»tomy  or  (Vsarean  section  on  the  other.  The  last-named 
opeiation  shouhl  be  chosen  only  in  the  beginning  of  a  labor  and 
Nshen  it  is  ciMtain  that  no  infection  has  taken  place.  Otherwise 
the  prognosis  becomes  too  serious.  It  is  a  clinical  experience 
tloU  women  will  bear  symphyseotomy,  and  so  much  more 
p\d»iotomy.  after  examinations  have  been  instituted  with  proper 
pieca\»tions  and  an  attempt  made  to  deliver  with  forceps.  Not 
•to  \\\\\\  r:csarean  section,  in  regard  to  which  it  makes  the 
x\i\'atcst  ditTerence  whether  the  case  is  aseptic  at  the  time  of 
^ipeiation.  The  condition  of  the  f(vtus  nmst  also  be  considered: 
(I  [\\i\\  h.Hs  suffered  through  delay  or  the  use  of  the  forceps, 
r.r-.arean  section  is  preferable  to  pubiotomy  in  so  far  as  it  offers 
almost  iiistaiitaneous  relief. 

1 1  delivery  cannot  be  accomi)lished  with  the  forceps  with  a 
u^H  M»n}d»le  display  of  strength,  if  the  outer  circumstances  permit 
\[    and  if  the  f(etus  is  alive,  pubiotomy  is  indicated. 

In  rei;ard  to  the  use  of  version  and  extraction  early  in  labor 
■i»  culled  propln/lactir  version — opinions  are  divided.  It  has 
I  urn  ri»ntemled  tJiat  the  base  of  the  skull,  being  narrower  than 
\\\r  \rr!e\.  accommodates  itself  more  easily  to  the  brim  of  the 
|.vl\i-..  riie  after-coming  head  has  plenty  of  room  to  bulge 
upward,  but  a  presenting  vertex  is  pressed  right  against  the 
v»b.nnctii»n  and.  as  it  were,  flattened  out.  On  the  other  hand, 
llu  u'  i-^  this  difference, — that  with  presenting  vertex  the  head 
lua.N   l»ave  hours  and  even  days  to  conform  to  the  shape  of  the 
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pelvis,  while  in  extraction  by  the  feet  the  accommodation  must 
take  place  within  a  few  minutes  or  the  foetus  will  die.  The  ex- 
peditious delivery  is  particularly,  difficult  in  a  primipara  whose 
parturient  canal  is  narrow  and  not  prepared  for  the  passage 
of  the  fcrtus.  Often  version  is  impossible,  because  the  waters 
have  drained  off,  the  uterus  is  tetanically  contracted  around 
the  fa^tus,  and  the  cervix  not  dilated.  In  other  cases,  again, 
the  cervix  and  lower  uterine  segment  may  be  so  distended  that, 
by  introducing  hand  and  arm,  the  accoucheur  might  bring  about 
a  rupture  of  these  parts.  But  if  the  membranes  are  unruptured, 
or  at  least  recently  ruptured,  good  results  may  be  obtained  by 
version   and  extraction. 

The  following  rules  are  based  on  a  large  experience  in  lying-in 
hospitals.     Version  is  indicated: 

1.  When  any  danger  for  mother  or  foetus  necessitates  speedy 
delivery  at  a  time  when  the  foetus  is  still  freely  movable  above 
the  pelvic  brim.  Such  conditions  are,  especially  in  regard  to  the 
mother,  hemorrhage,  exhaustion,  cessation  of  uterine  contrac- 
tions, or  fever,  and  in  regard  to  the  foetus  slow,  weak  heart 
sounds,  and  expulsion  of  meconium; 

2.  In  case  of  face  presentation,  brow  presentation,  transverse 
presentation  or  unfavorable  engagements,  such  as  extreme 
posterior  parietal  engagement,  low  situation  of  the  small  fonta- 
nelle  in  a  flat  pelvis  or  of  the  large  fontanelle  in  a  generally 
contracted  pelvis; 

3.  With  a  prolapse  of  the  umbilical  cord; 

4.  In  a  flat  pelvis  with  a  true  conjugate  of  3}  inches  (8  centi- 
metres) if  experience  in  former  labors  has  shown  that  the  patient 
had  a  particularly  hard  time  or  even  gave  birth  to  dead  children; 

5.  In  asymmetric  pelves. 

If,  besides  the  shortening  of  the  anteroposterior  diameter, 
there  is  some  diminution  of  the  transverse  diameter,  a  pelvis 
with  a  true  conjugate  of  3}  inches  (8  centimetres)  practically 
becomes  one  of  the  second  class,  second  group. 

On  the  other  hand,  if  the  foetus  is  premature  or  small,  a  pelvis 
with  a  true  conjugate  of  3  inches  or  a  little  less  (7J  centimetres) 
may  be  looked  upon  as  belonging  to  the  second  group  of  the  first 
class. 

If  during  the  manipulations  of  version  the  foetus  dies,  the 
after-coming  head  should  be  perforated,  w^hich  may  be  done 
through  the  spinal  canal,  an  excellent  method  by  which  the  mother 
is  protected  against  all  danger  of  being  wounded. 

If  in  the  first  group  of  the  third  degree  of  coarctation  (a  pelvis 
with  true  conjugate  2-2f  inches — from  5  to  7  centimetres)  the 
foetus  is  dead  and  movable  above  the  brim,  it  should  be  turned 
and  its  head  perforated  through  the  spinal  canal.  If  the  head 
is  impacted,  it  is  perforated  through  the  vertex.  If  the  foetus 
is  alive  and  perforation  is  decided  upon,  the  same  rules  are  to  be 
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-'.-     ■   >/.v*l :  -v  explained  to  the  mother  that  she 

■  ...  :  ^  :/.A::;e  of  life  by  .submitting  to  Civsarean 
>5..              ^-  -.*•:  >  ::.  :.'0  low  a  condition  to  stand  the  shock 

'.    •.  .:  >  ::.  re  luimane  lo  sacrifice  the  fci»tus  and 

^>  .         *..^.T.  .r.  if  liio  conjugate  is  between  2h  and  3 

.  .      ^     »     •    :  "     ■•::.:;:.o:re<  ,  lo  |HTform  pubiotomy. 

VI'  •  m.:.:a::'-::<  the  treatment  is  the  same  as  that 
.v>^  V  .  1  '»  V  •  r  :/,e  nrst  degree  and  the  first  group  of  the 
n;,.  .  .  ^  ••  :.  .i:  :s  to  say.  to  bring  down  a  foot,  extract, 
.-...  ■•'vv.%:v.  -.^  ivrforato. 

^.^^-^     .     . .-.  -    "  tor  prestntation,  it  is  best  to  introduce 

•..    «  •         :,*    :    x.:^e  the  he:ui  and  rotate  it  around  the  fronto- 

^.      .  .».   .  ,*    V  ..r.  <«.»  as  to  bring  the  sagittal  suture  back  towards 

If  this  di>es  not  succeed,  version  should   be 

V  v^;        ."  ::'  :>.o  lower  uterine  segment  and  the  cervix  are 

V     t    >i        0    '<.:i  1  riuist  be  perforated. 

..%^•J  «.'r:'.  aiM>ve  ip.  277)   that   if  the  condition  of  the 
^  '   >   ^  X  .   I  •  si.::i:is;  pregnancy,  it  is  better  to  induce  premature 
.    *    v\  >i  \\-:ose  true  conjugate  measures  between  2}  and 
•v  X     ■   >i  v-o:i:i:uetres'). 

■  •.  •     ':  has  been  resorted  to  in  cases  in  which  the 
X       .^»  ^"  >  s«»  siiori — less  than  2J  inches  (7  centimetres)— 

.     .  ^  .»  \o  •  v:iis  cannot  be  pulled  through  the  genital  canal. 

,>   I-,    \iw  siatcil  above  (p.  27.S),  many  are  opposed  to  this 

.  ,    ,    .  .     -.    "orHl  or  religious  grounds,  and  think  the  woman 

*v-  "'.o-  o'::Hnces  with  Cii'sarean  section. 

'.  ^.»  •:  :.*    '  ;'j|;«r  rur(\  in  the  hope  of  preventing  danger- 

,  ^     ^    •:.  :  X.  tire  reader  is  referred  to  what  has  been  said  on 


{v    Iv'rcr  I)cj(fr7nities  of  the  Pelvis, 

i  •.  \:4viiunctric  Pelvis.  -  Pelves  whose  sacrocotyloid  dis- 
^^  ^^  ^^  •.,  \  -u'l^v.ally  measures  about  lU  inches  (9  centimetres), 
J  V  X     ,*A'iiaV.v  v»n  the  two  sides  are  called  asymmetric. 

'.X    .s.-vx  ovvv.prises  three  kinds  of  pelves, — (1)  the  scoliotic 

^^x   ..      *       u-  ».»bliiiuely  contracted   pelvis,  or  Naegele  pelvis, 

'v-    A'xaUic  pelvis. 

\  .  X.  ^•:'.  rir  and  thp:  ScoLioTir-RHACHiTic  Pklvis. — 

vwx^^    *-*^    v\>u*tric    importance    only    when    the   sacrum   is 

.\.,.*v.    'i  *■       1'^^*  most  common  seat  of  the  scoliosis  is  in 

,..v*-     'x^i-'v^J^   ^^f   the   vertebral   column,   and   is  generally 

sxv    •  '^     ^^*  VK»nvo\ity  towards  the  right  side.    It  is  in  general 

'  !.x.  s*-^vH  *X'   ^^    -^  lateral  curvature  in   the  opposite  direction 

,y\^ >^^.  '.s*:  Uv»n  of  the  column  and  has  little  or  no  influence 

.\  .N>^«."v  rtu'  scoliosis  that  is  so  common  in  girls  after 
*^^  V ^^*  ^  •  "•  *^  CA'*"*?^'^!  ^y  ^v^iik  muscular  development  or  an 
i  \  :.«^    c\uV>  jiN^tion,  occurs  at  a  time  when  the  pelvis  has 
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lost  much  of  the  flexibility  which  characterizes  it  during  child- 
hood»  and  has  therefore  little  influence  on  it  compared  witli 
that  of  rhaehitis.  The  fonn  that  opposes  eonsideral)le  (di^tacle 
to  the  passiage  of  the  fcrtun  is  nearly  always  of  rliaehitie  cHij^in 
(Fig.  :m\). 

This  [lelvis  has  the  common  characters  of  a  rhachitie  pelvis, 
but  offers  besides  some  peculiarities.    The  sacrum  is  transversely 

Fig.  :im. 


:pm.. 


VA'^*-^' 


^  V^rri^^ 


I'-^m 


V: 


SooHottrrhftrhlHi*  y»eWlM.     (f*iitA7,) 


flat  «>r  even  convex,  and  tlie  whole  btme  is  rotated  on  its  longi- 
tudinal axis  in  sucli  a  way  that  the  promontory  is  turned  to  the 
narrow  half  of  the  pelvis,  generally  the  left.  The  narrow  side 
corresponds  indeed  always  in  the  siiie  where  the  convexity  of 
the  lumbar  curve  is.  The  narrowness  is  found  cliiefly  at  tlie 
brim,  Init  exteiuls  often  more  or  less  througli  the  wiaole  pelvis. 
The  sacroeotyloid  distance  is  dimitushed  on  the  sirle  towards 
whicf^  the  sacrum  is  turned,  and  so  is  the  oljlique  diameter  of 
he  opposite  shle,  w^ldh*  the  obi  it  pie  diameter  of  the  narrow  side 
lengthened.  The  ilium  of  the  narrow  side  is  |  his  bed  inward, 
upward,  and  back  ward »  so  that  it  stands  more  perpendicularly. 


representiTig  tlie  true  conjugate  aiul  the  oblique  diameter  corre- 
sponding to  the  transverse  diameter. 

2.  Thk  Obliquely  CoNTHArTED  Pklvis,  or  Naegele  Pelvis. 
— The  distinctive  feature  of  a  Naegele  pelvis  (Fig.  367)  is  the 
atrophy  of  one  lateral  mass  of  the  sacrum.  As  a  rule,  there  is 
also  a  synostosis  of  the  iliosacral  joint  of  the  same  side,  and  the 
superior  strait  of  the  pelvis  forms  an  oblir[ue  oval,  the  narrow 
end  of  which  lies  at  the  atrophic  ala. 

Minor  degrees  of  this  deformity  arc  probably  not  very  rare, 
and  are  often  overlookecl  hecanse  they  do  not  give  rise  to  ob- 
stetrical difficulties;  but   the  higher  degrees  are  decidedly  rare 
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and  liave  been  minutely  described  by  some  of  the  greatest  ob- 
stetrieians. 

One  lateral  mass  of  the  sacrum  is  little  developed,  in  some 
3s  so  murh  so  tliat  the  ilium  alimtst  juins  the  liodics  of  the 
0ff1|^nal  vertebra'  eomj)osing  the  sacruni.  Tlie  sueral  foramina 
of  this  side  and  the  auricular  surface  if  it  exists^  or  else  the  area 
that  would  correspond  to  it.  are  mucli  smaller  than  those  of  the 
other  side.  The  anterior  surface  of  tlie  l>oiie  is  rotated  around 
its  hui^;itudinal  axis  in  the  direction  of  tlie  diseased  side.  The 
promontory  looks  the  same  way,  and  the  lumbar  jjortion  of  the 
vertebral  coknnn  is  scoliotic  with  the  convexity  turneil  in  the 
same  direction.  W'itfi  tlie  lateral  curvature  is,  as  always,  com- 
bincfl  a  torsion,  so  Ihat  the  bodies  are  rotated  in  the  direction 
of  the  atrojihit'  sith^  ami  conser|yently  tin*  spin(»us  irrocesses  in 
the  opposite  direction.  The  spinous  process  of  the  last  lumbar 
vertebra  is  tlierefore  appr<iximated  to  tlie  posterior  superior 
spine  of  tlie  ilium  on  the  healthy  side. 

Tfie  symphysis  is   fuished   over   to   the   otiposite   side.     The 

Iiliopeetineal  line  is  straightened  on  tlie  diseased  side  and  more 
fcurved  than  normal  on  the  healthy  side.  The  sacrocotyhjid 
Bistance  is  shortened  on  the  affected  side  and  leuffthened  on 
Ihe  healthy  one.  On  the  other  hamb  the  ol>rnpie  diameter  of 
ihe  disease<l  side  is  lengthened  and  that  of  the  liealthy  tme  short- 
pnetb  Thus  Ihe  entrance  of  the  true  jjelvis  has  the  shape  of  an 
pgg  placed  oblit|uely,  with  the  broad  end  turned  forwani  in  tlie 
liealthy  side  and  the  narrow  end  backward  at  the  tlefective  ala 
and  the  sacro-iliac  articu!atir)m 

In   ctuiseqiienee   of   the   (hniatitui   in    opposite   directitms   of 

I  the  promontory  and  the  symphysis  tnibis,  the  true  conjugate  is, 
is  ft  nih\  lengthened.  The  transverse  diameteTi  on  the  contrary, 
[s  shorter  than  m)rnial.  The  narrowness  often  extends  through 
the  pelvis  ami  espeeially  the  transverse  diameter  is  diminislied. 
The  hip-btuie  is  pushed  inward,  upward,  and  in  most  cases  back- 
wariT  Generally  there  is  a  synostosis  between  tliis  bone  and 
the  sacrum,  and  the  line  of  union  is  marked  by  a  snmoth,  bony 

Bidge.  The  acetabulum  is  tlispbiced  ii|rward  and  turned  more 
orward.  The  pubie  arch  is  sliorter  on  the  affct'ted  snie  and  its 
gap  is  turned  in  this  direction.  The  tuberosity  and  the  spine 
of  the  ischium  are  nearer  to  the  sacrum  and  the  sciatic  notch  is 
smaller  ttmn  on  the  healthy  sitle. 

t  Having  thus  {lesenl>ed  the  fi>rm  of  t!ie  Naej^ele  pelvis  as  the 
bstetrician  and  anatomist  hud  it  in  the  grown-u|i  woman,  we 
hall  try  to  understand  how  these  numerous  changes  are  brought 
hout.  The  starting-point  seems  generally  to  be  an  original 
eficieney  in  the  lateral  mass  of  the  sacrum  due  to  liicM  of  de- 
elopment,  the  falling  out  of  some  points  of  ossificatiiin.  This 
?ouhl  lead  to  the  lumlmr  scoliosis  and  an  oblicpiity  of  the  [>eivis 
by  which  the  acetabulum  is  turned  more  downward  and  exposed 
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to  greater  pressure.  This  brings  the  hip-bone  farther  inward, 
upward,  and  backward,  which  again  explains  all  the  other  changes. 

In  other  cases  inflammation  in  the  articulation  seems  to  have 
been  the  first  disease,  which  later  led  to  the  atrophy  of  the  sacrum. 
Pathologists  are  driven  to  the  conclusion  that  there  has  been 
a  primary  iliosacral  arthritis  by  the  predominating  signs  of  an 
old  inflammation,  which  doul)tless  has  been  suppurative  and 
may  have  started  during  intra-uterine  life  or  after  birth.  Such 
signs  of  inflammation  as  osteophytes,  fistulous  tracts,  or  cicatrices 
are  found  at  the  articulation  and  in  its  neighborhood.  But  also 
at  a  distance  are  often  found  osteophytes  on  the  sacrum  and  the 
hip-bone. 

The  condition  of  the  sacro-iliac  articulation  craves  particular 
attention.  In  some  cases  it  may  never  have  existed.  The  defect 
that  caused  the  poor  development  of  the  lateral  mass  of  the 
sacrum  may  have  involved  the  place  where  the  articulation 
between  the  two  bones  should  have  been  formed  in  fetal  life. 
By  progressive  ossification  the  two  bones  melted  together,  and 
the  result  was  a  congenital  synostosis  instead  of  an  articulation. 
Such  a  primary  ossification  must  be  supposed  to  have  taken 
place  in  pelves  in  which  there  is  no  l)ackward  displacement  of 
the   ilium. 

In  most  cases,  however,  this  displacement  backward  is  mani- 
fest, and  proves  that  the  bones  were  bound  together  in  a  way 
allowing  some  degree  of  mobility.  In  these  cases  the  theory  is 
that  the  pressure  on  the  acetabulum  caused  an  inflammation, 
either  of  a  purulent  or  an  adhesive  character,  of  the  sacro-iliac 
joint,  which  led  in  course  of  time  to  the  destruction  of  the  articu- 
lation and  a  secondary  synostosis.  The  inflammation  of  the 
joint  may  take  a  very  chronic  and  painless  course. 

In  rarer  eases,  again,  the  articulation  was  preserved  and  no 
synostosis  followed.  On  the  other  hand,  synostosis  may  be  found 
in  the  rhachitic  asymmetric  pelvis.  It  is  therefore  no  criterion 
of  the  Naegele  pelvis.  A  synostosis  may  occur  later  in  the  life 
of  the  woman,  but  that  has  little  influence  on  the  form  of  the 
pelvis  and  is  therefore  without  obstetric  interest. 

At  the  seat  of  the  synostosis  the  texture  of  the  bone  is  dense 
and  hardened.  The  foramina  nutritia  may  be  diminished,  which 
would  interfere  with  the  nutrition  of  the  bone,  and  result  in  a 
secondary  atrophy  of  the  corresponding  lateral  mass  of  the 
sacrum.  This,  again,  would  lead  to  the  above-described  changes 
in  the  shape  of  tlie  pelvis  and  the  vertebral  column. 

3.  CoxAunc  Pklvis. — When  for  some  reason  an  individual 
cannot  during  cliildhood  make  use  of  one  of  the  lower  extremities, 
or  only  uses  it  imperfectly,  the  weiglit  of  the  body  shifts  over 
on  the  opposite  side,  and  the  healthy  extremity  exercises  so 
strong  a  ])ressure  that  the  pelvis  becomes  asymmetric;  but  in 
this  case  the  oblique  oval  formed  by  the  superior  strait  has  its 
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ibrnaJ  end  on  the  diseased  siile  (Fig,  30rS).    Tlie  ol>lique  diameter 

\oi  this  side  is  shortened  (opjxxsite  to  what  takei>  plaee  in  a  Naegele 

Blvis).    The  obli^juity  extends  in  most  cases  through  tlie  pelvie 

'cavity.     The  most  common  afTectif»n  tlmt  causes  tliis  form  ol 

pelvis  is  coxitis;  but  inflammation  of  llie  knee- joint,  dishx-ation 

of  the  femur,  infantile  paralysis^  the  amputation  uf  the  limb, 

Fio.  368. 


Coxal^c  petvi*.     (Wrwid'n  Mil«eum»  Bellcvuo  Hospital,  No.  T7H,)    One*lWr*1  firiuiU  hI.t. 

may  have  the  same  effect.    All  that  is  required  is  that  the  affection 

appears  in  childhood,  while  the  pelvis  is  still  soft,  and  that  it 
lasts  for  some  length  of  time. 

In  congenital  dislocation  of  one  femur  there  is  atrophy  of 
the  diseased  side.  When  the  child  begins  to  sit  up,  the  pelvis 
inclines  to  this  side  in  consequence  of  the  smaller  dimensions 
and  the  weiglit  of  tlie  upper  part  of  the  bodv' .  \^'hen  it  t'ornmences 
walking,  it  may  lean  more  on  the  diseased  side  than  on  the  healthy 
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side.  Then  the  oval  formed  at  the  brim  is  turned  the  other  way 
and  this  half  of  the  pelvis  becomes  the  narrower  one.  The 
same  will  be  the  result  if  the  healthy  extremity  is  not  used  at 
all,  the  child  being  kept  lying,  and  there  is  some  atrophy  of 
the  bones  of  the  diseased  side. 

There  is  also  a  scoliosis  connected  with  the  coxalgic  pehds, 
and,  as  a  rule,  the  convexity  turns  to  the  healthy  side,  but 
there  are  exceptions.  Generally,  the  pressure  on  the  acetabulum 
produces  also  some  atrophy  of  the  lateral  mass  of  the  sacrum  on 
the  same  side  in  which  the  narrowing  occurs. 

The  outlet  is  often  distorted.  The  tuberosity  on  the  healthy 
side,  like  the  rest  of  the  hip-bone,  is  pressed  upward  and  inward, 
while  that  on  the  diseased  side  is  pulled  outward  by  traction 
from  the  muscles  originating  on  it. 

In  the  coxalgic  pelvis  the  asymmetry  is  not  so  great  as  in 
the  Naegele  pelvis,  and  therefore  it  does  not  oppose  such  danger- 
ous obstacles  to  delivery.  As  a  rule,  the  head  passes  without 
much  difficulty  with  its  occipitofrontal  diameter  through  that 
part  of  the  pelvis  that  has  the  longer  of  the  two  oblique  diameters 
of  the  brim,  and  the  outlet  is  wide  from  side  to  side,  even  if  it 
is  contracted  in  the  anteroposterior  diameter. 

DiagnosU  of  Asymmetric  Pelves, — In  any  woman  who  limps 
the  pelvis  should  be  carefully  examined.  Certain  external 
measures  may  be  of  value  in  this  respect.  The  most  important 
is  the  distance  between  the  spinous  process  of  the  fifth  lumbar 
vertebra  and  the  posterior  superior  spine  of  the  ilium.  Especially 
in  Naegele's  pelvis  this  is  much  shorter  on  the  healthy  side. 
Another  measure  is  taken  from  tlie  anterior  superior  spine  of 
the  ilium  on  one  side  to  tlie  posterior  superior  sj)ine  of  the  same 
bone  on  the  other  side,  which  distance  normally  measures  8i 
inches  (21  centimetres).  A  third  measurement  is  the  distance 
from  the  anterior  superior  spine  of  the  ilium  to  the  spinous 
process  of  the  fifth  lumbar  vertebra,  which  normally  is  7  inches 
(18  centimetres).  A  fourth  measure  is  that  from  the  lower  end 
of  the  symphysis  pubis  to  the  j)osterior  superior  spine  of  the 
ilium,  which  normally  is  about  0  inches  (15  centimetres).  The 
difference  on  the  two  sides  must  be  marked.  A  difference  of  less 
than  half  an  inch  (one  centimetre)  in  these  measures  is  without 
diagnostic   value. 

The  internal  examination  must  be  carried  out  with  the  half 
or  the  whole  hand.  By  it  we  feel  the  s])ine  of  the  ischium  to  be 
nearer  to  the  edge  of  the  sacrum  on  one  side  than  on  the  other 
and  that  the  iliopectineal  line  is  straighter  on  one  side.  We 
feel  the  promontory  turned  to  one  side  and  the  symphysis  to 
the  other.  In  some  cases  we  find  the  anterior  and  posterior 
walls  of  the  pelvis  on  one  side  so  approximated  to  each  other 
that  there  is  between  them  only  a  narrow  gutter  without  obsteitric 
value. 
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The  three  different  kinds  of  asymmetric  pelves  are  differenti- 
ated by  the  history  of  the  ease  and  the  special  features  enumerated 
above. 

Prognons,  —  The  prognosis  in  asyninietric  pelves  depends 
more  on  the  size  of  the  pelvis  than  on  its  oblit|uity*  ^Still,  in  tlie 
higlier  decrees  of  obhipiity  it  is  quite  serious.  Of  tlie  three  kinds 
of  asymmetrie  ])elve8  we  liave  distinguished*  the  Naegele  pelvis 
with  its  defective  sacrum  is  most  dangerous  and  the  coxalgic 
the  least  so.  The  pelvic  presentation  is  bad  for  the-ftrtus.  but 
favorable  for  the  mother,  in  so  far  as  la))or  will  l>e  terminated 
earlier  by  perforation,  and  thus  the  great  |iressure  on  her  soft 
parts  avoided. 

The  mechaiiism  of  labor  is  pecuhar  and  the  knowledge  of  it 
great  importance  for  the  treatment  to  be  adopted.  In  moderate 
egrees  of  contractio!i  the  head  may  ])ass  with  its  occipito- 
Tontal  diameter  eitlier  through  the  narrow  or  Uuough  the  wide 
side  of  the  pelvis.  The  diftieulty  arises  from  the  broad  occiput. 
If  tliere  is  room  enough  for  t!ie  narrower  foreheatl  to  pass  through 
the  narrow  side,  this  offers  the  advantage  that  the  oeripito- 
frontal  diameter  of  the  htvid  coimndes  with  ihe  longer  obli([ue 
diameter  of  the  (>elvis.  But  if  tlie  coarctation  is  sti  great  that 
the  forehead  cannot  pass,  the  pelvis  practieally  becomes  a 
generally  eontrarted  jielvis,  ami  the  best  chance  is  for  the  head 
to  engage  in  the  shorter  oblicjue  diameter  of  the  pelvis. 

When  the  head  passes  through  the  narrow  side  of  the  pelvis, 

the  oecii>ut  sinks  deep  down  so  as  to  substitute  the  shorter  suli- 

ccipitobregnmtie  for  the  longer  occipitofrontal  diameter,  and 

the  sagittal  suture  approaclies  the  eonjugate  diameter  even  at 

the  entrance  of  the  pelvis.     When  the  head  enters  the  wide  side, 

he  occiput  nuiy  take  the  same  ]>osition,  but  this  is  not  always 

e  ease,  and  the  shortened  obhque  diameter  of  the  pelvis  may 

en  offer  too  great  resistance  for  the  descent  of  the  head. 

At  the  outh't  the  head  passes  with  least  difficulty  if  the  sagittal 
ture  goes  througli  the  sliorter  obJitpie  diameter. 

In  i>elvic  presentations  the  head  passes  most  easily  when 
e  broad  occiput  is  in  the  wide  part  of  the  pelvis, 
Treatmeni,  —  If  the  patient  is  seen  during  pregnancy,  pre- 
pare laliiir  sliould  hv  inducted  if  the  true  conjugate  is  less  than 
Inches  (U|  centimetres).  Hut  if  the  contraction  is  very  great, 
'{psarean  section  may  be  the  only  way  of  saving  the  life  of  the 
O'tus.  If  this  is  dead,  it  shonld  be  turned,  and  the  after-coming 
head  perforated.  In  the  minor  degrees  of  narrowness,  it  is  best 
to  wait  and  let  the  liead  tiesrend  sniiie  if  tlie  oeeiput  is  turned 
forward  and  the  head  stands  in  the  longer  oliliqne  diameter,  and 
then  help  it  out  with  the  forceps*  If  it  does  not  yield  to  reason- 
able force,  it  should  he  perforated. 

If  ihe  lu^ad  does  not  engage,  or  if  the  occiput  turns  back* 
ward,  or  if  the  head  stands  in  the  shorter  oblique  diameter,  it 


I 


498  ABNORMAL  LABOR. 

is  best  to  turn  the  foetus  in  such  a  way  as  to  bring  the  broad 
occiput  down  through  the  wide  part  of  the  pelvis  and  the  fore- 
head through  the  narrow  part,  in  the  longer  oblique.  It  is 
possible  to  do  this  because  the  foot  we  pull  on  will  turn  forward 
under  the  pubic  arch. 

If  we  do  not  succeed  with  forceps  or  version,  perforation  must 
follow. 

In  a  case  of  Naegele  pelvis  ischiopubiotomy  has,  however,  been 
preformed  successfully  for  mother  and  child.     (See  Operations.) 

§  2.  Transversely  Contracted  Pelvis. — We  come  now  to  a 
class  of  pelves  where  the  contraction  is  not  found  in  the  antero- 
posterior, but  in  the  transverse  direction. 

To  this  class  belong,  1,  the  ankylosed  transversely  corUracted 
pell  is  and,  2,  the  kyphotic  pelvis,  to  which  is  nearly  related,  3, 
the  junnel'Shaped  pelvis, 

1.  The  Ankylosed  Transversely  Contracted  Pelvis.— 
This  form  of  pelvis  is  characterized  by  the  ankylosis  of  both  the 
sacro-iliac  articulations  (Fig.  369).  It  is,  so  to  say,  a  double 
Naegele  pelvis, — the  atrophy  of  the  sacrum  and  the  synostosis 
with  the  ilium  are  found  on  both  sides;  and,  as  in  the  Naegele 
pelvis,  it  may  originate  in  the  defective  bone  formation  or  in 
the  inflammation  of  the  joint.  It  may  be  congenital  or  acquired. 
It  is  so  rare  that  only  half  a  score  of  cases  have  been  reported. 

The  ala*  of  the  sacrum  are  either  altogether  absent  or  in  a 
very  rudimentary  condition.  The  bodies  of  the  sacral  vertebra? 
are  also  narrow,  and  the  anterior  surface  of  the  bone,  instead 
of  being  hollow,  presents  a  convexity  from  side  to  side.  In  most 
of  the  few  cases  known  of  this  deformity,  the  sacrum  is  situated 
low  between  the  hip-bones.  The  posterior  superior  spines  of 
the  ossa  ilium  stand  much  closer  to  each  other  than  normal. 
These  bones  stand  more  perpendicularly.  The  iliopectineal 
line  is  little  curved,  nearly  straight.  At  the  symphysis  pubis 
it  forms  an  acute  angle.  The  true  conjugate  is  not  much  short- 
ened or  may  even  l)e  longer  than  normal,  but  all  the  transverse 
diameters  are  greatly  diminished.  At  the  outlet  it  measures 
only  between  1  and  2.\  inches  (2.\  0  centimetres),  and  the  branches 
of  the  pubic  arch  run  neiirly  parallel  to  each  other. 

In  the  first  pelvis  of  tliis  kind  known,  the  Robert  pelvis  in 
Wiirzburg,  the  peculiar  sliape  of  the  pelvis  was  referable  to  an 
injury  sustained  when  the  patient  was  six  years  old  and  was  run 
over  by  a  wagon.  In  this  case  and  in  one  other — the  Landouzy 
pelvis — the  sacrum  has  not  sunk  down  between  the  hip-bones. 
In  l)()th  these  cases  the  l)one  had  already  a  fixed  position  at  the 
time  tlie  injury  occurred.  It  was  simply  arrested  in  its  growth 
and  the  inflammation  in  the  sacro-iliac  articulation  caused  by 
the  injury  resulted  in  synostosis. 

In  the  other  cases  the  sacrum  is  found  situated  deep  in  the 
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pehis.  Here  the  proress  took  place  at  a  time  when  the  pehas 
was  yet  soft  and  Hexiljle.  T!ie  saenim  was  pressed  down  by  the 
weight  of  the  upper  part  of  the  Ivody.  This  wnuld  of  itself  tend 
to  a  tension  and  eidargcnient  of  the  brim  in  a  transverse  direction, 
but,  the  £l\w  being  absent,  tiiis  effect  was  not  very  nmrked.  On 
the  other  hand,  pressure  against  the  at'etabula  contributed  to  the 
transverse  narrowness  of  the  pi'his.  The  descent  of  the  sacrum 
would    make  the  true    conjugate    shorter^  but  this  is  counter- 

FiG,  369. 
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balancetl  by  the  lateral  compression,  which  would  force  the 
symphysis  jmbis  forward  and  tluis  increase  the  length  of  the 
true   conjugate. 

Etiolofiy.^Xs  with  the  Naegele  pelvis,  in  most  cases  the 
starting-point  is  to  be  souglit  in  an  original  lack  of  development 
of  the  sacium,  and  when  we  find  this  on  l»oth  sides,  and  as  a 
congenital  condition,  it  may  from  a  Darwiniafi  stand-point  be 
looked  upon  as  atavism,  such  transverse  narrnwness  Ijeing  usual 
in  the  higher  aniimds.  The  lack  of  development  and  the  ab- 
normal pressure  tlijit  followeti  wlien  attemjtts  at  walking  were 
iinade  resulted  in  inflammation  of  the  joint  and  synostosis.  In 
other  eases,  as  in  those  of  Robert  and  Landouzy,  the  inflamma- 
tion was  primary  and  led  to  the  synostosis  and  tlie  atrophy. 
In  others  again  the  synostosis  was  there  from  the  beginning, 
no  articulations  having  been  formed  in  fetal  life, 

Dinipiosis. — The  diagnosis  of  a  transversely  contracted  peh-is 
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is  easy.  It  is  based  on  external  measurements  and  internal  ex- 
amination. All  the  transverse  measures — the  distance  between 
the  trochanters,  the  anterior  superior  spines,  the  crests,  and  the 
posterior  superior  spines  of  the  ilium — are  shortened.  The  pos- 
terior surface  of  the  sacrum  is  sunk  so  deep  in  between  the  ilia 
that  the  spinous  processes  can  hardly  be  felt.  At  the  internal 
examination  one  is  struck  by  the  narrowness  of  the  pubic  arch 
and  the  straight  course  of  the  iliopectineal  line. 

Prognosis, — Tlie  prognosis  is  bad.  No  viable  human  foetus 
can  bo  born  through  a  transversely  contracted  pelvis. 

Treatment. — The  only  rational  treatment  consists  in  Caesarean 
section. 

2.  Kyphotic  Pelvis. — Kyphosis,  or  forward  curvature  of 
the  spine,  has  in  most  cases  little  influence  on  labor.  It  is  an 
old  experience  that  hunchbacks  have  easy  labors.  This  is  because 
the  common  seat  of  the  gibbosity  is  high  up  in  the  dorsal  part 
of  the  vertebral  column,  which  is  compensated  by  a  lordosis  of 
the  lumbar  portion  of  the  column.  In  this  way  the  pelvis  may 
escape  all  influence  from  the  distortion  of  the  spine.  In  order 
to  pioduce  a  kyphotic  pelvis  the  disease  in  the  spine  must  be 
situated  lower  down.  The  purest  type  of  kyphotic  pelvis  is 
found  with  kyphosis  in  the  lumbar  region.  Furthermore,  the 
disease  must  have  made  its  appearance  at  an  early  age,  when 
the  pelvis  was  still  very  flexible. 

The  kyphotic  pelvis  is  characterized  by  a  large  entrance  and 
a  narrow  outlet.  The  author  has  given  a  detailed  description 
of  one,  of  a  patient  whom  he  delivered  by  Ca}sarean  section  in 
preantiseptic   thnes'   (Figs.  370-371). 

Ordinarily  the  sacrum  is  long,  narrow,  strongly  curved  from 
side  to  side,  at  least  in  its  lower  part,  and  straight  from  above 
downward,  while  sometimes  the  upper  part  is  convex  from  side 
to  side.  It  is  rotated  on  its  transverse  axis  so  that  the  base 
sinks  back  between  the  iliac  bones  and  the  apex  forward.  The 
inclination  of  the  pelvis  is  very  small.  Tlie  hip-bones  are  turned 
on  an  axis  running  in  an  antoroj)osterior  direction,  so  that  the 
false  pelvis  becomes  large  and  the  outlet  of  the  true  pelvis  narrow 
from  side  to  side.  The  brim  of  the  pelvis  is  large,  especially  the 
true  conjugate.  The  shape  of  the  outlet  varies  according  to  the 
seat  of  tlie  kyphosis.  In  lumbodorsal  kyphosis  the  conjugate 
may  be  normal,  or  even  elongated,  but  in  lumbosacral  it  is  always 
>lioVtened.  The  side  wall  of  the  pelvis  is  high.  The  pubic  arch 
is  narrow,  the  symphysis  pubis  is  situated  high  and  pushed 
forward.  In  the  neighborhood  of  the  iliopectineal  eminence 
the  bone  is  much  thickened.  The  iliopectineal  line  is  less  curved 
than  normal.    The  spine  of  the  ischium  is  turned  sharply  inward. 


*  ( itirrisjues.  "The  Improved  Caesarean  Section,  containing  the  Description  of  » 
KN'^khotic  Pelvis,"  Amer.  Jour.  Obst.,  April,  May,  June,  1883. 
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The  posterior  superior  spines  of  the  ossa  ilium  are  nearer  to  each 
other  than  normal  and  project  less. 

The  mechanism  by  which  these  abnormalities  in  the  shape 
of  the  kyphotic  pelvis  are  produced  is  pretty  well  understood. 
The  primary  cause  is  a  caries  of  one  or  more  vertebra*.  When 
the  corpus  of  the  vertebra  is  consumed,  the  weight  of  the  super- 
incumbent portion  of  the  whole  body  causes  the  column  to 
bend  forward,  forming  an  angle  at  the  diseased  part.  The  stoop- 
ing produced  in  this  way  would  be  highly  inconvenient  and 
fatiguing,  and  instinctively  the  patient  obviates  the  evil  by 
carrying  the  head  and  the  upper  part  of  the  trunk  backward, 
whereby  a  lordosis  is  formed  compensating  the  kyphosis  situated 
lower  down.  Through  the  changed  pressure  the  base  of  the 
sacrum  is  tipped  back  and  its  apex  forward,  whereby  the  conju- 
gate of  the  brim  of  the  pelvis  is  elongated  and  that  of  the  outlet 
would  be  shortened  if  there  were  not  other  factors  that  counter- 
balance this  effect.  At  the  same  time  a  compression  from  side 
to  side  takes  place  in  the  bone,  the  broadest  part  of  the  base, 
which  is  situated  in  front,  being  squeezed  in  between  the  posterior 
ends  of  the  iliac  bones,  that  are  nearer  together  than  the  width 
of  the  sacrum.  The  result  of  this  pressure  is  the  strong  trans- 
verse curvature  and  the  narrowness  of  this  bone.  The  stretch- 
ing in  the  longitudinal  direction  of  the  sacrum  is  doubtless  due  to 
the  fact  that  pressure  from  above  strikes  its  upper  end  under  a 
more  favorable  angle,  and,  therefore,  works  with  more  power  on 
that  than  on  the  part  situated  nearer  the  transverse  axis  around 
which  the  bone  is  being  tilted,  the  strong  ligaments  between  the 
sacrum  and  the  ilium  opposing  a  powerful  resistance  to  the 
simple  pushing  back  of  the  sacrum  in  toto. 

We  have  seen  that  the  stooping  of  the  body  is  obviated  by  a 
corresponding  lordosis  formed  above  the  seat  of  the  kyphosis, 
but  still  another  means  is  brought  into  action  in  order  to  bring 
the  body  into  a  more  favorable  relation  to  the  ground  when  the 
individual  is  in  the  upright  position.  The  whole  pelvis  is  tilted 
backward,  turning  on  an  axis  which  goes  through  both  hip- 
joints.  This  movement  can  be  executed  only  by  the  contraction 
of  the  glutiH-maximi  muscles.  But  this  backward  tilting  finds 
a  chock  in  the  strong  iliofemoral  ligament.  This  ligament  being 
constantly  put  on  the  stretch  explains  the  development  of  the 
ilioj)ootineal  eminence  and  the  adjacent  mass  of  bone  on  which 
that  lip:anient  is  inserted.  The  frecjuont  abnormal  contraction 
of  the  glutious-maximus  muscle  draws  down  the  posterior  part  of 
the  ilium  and  makes  it  protrude  as  a  convexity  on  the  upper  sur- 
face. When  the  base  of  the  sacrum  is  tilted  back,  the  strong  sacro- 
iliac ligaments  are  stretched  and  pull  the  posterior  part  of  the 
ilium  backward.  The  combined  effect  of  the  contracted  glutsei- 
niaximi  muscles  behind  and  the  strained  iliofemoral  ligament 
in  front  is  to  push  the  head  of  the  fenmr  inward  and  upward. 
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Hereby  the  os  innominatum  is  stretched  and  its  component  parts 
are  brought  nearer  to  the  corresponding  points  on  the  other 
side.  Thus  the  conjugate  diameters  become  lengthened  and 
the  transverse  shortened  in  the  middle  and  at  the  outlet  of  the 
pelvis.  The  posterior  part  of  the  acetabulum  is  pushed  more 
backward,  and  thereby  the  spine  of  the  ischium  is  turned  more 
inward  than  would  be  the  result  of  mere  inward  pressure  towards 
the  median  line. 

The  tuberosities  once  brought  nearer  to  each  other  by  the 
tilting  of  the  innominate  bones  will  be  still  more  approximated 
by  the  pressure  exercised  against  them  in  the  sitting  posture. 

In  lumbosacral  kyphosis  the  sacrum  is  short  and  narrow, 
and  there  is  no  real  promontory. 

Diagnosis, — The  diagnosis  is  based  on  the  presence  of  the 
kyphosis  and  on  pelvimetry.  The  conjugate  of  the  outlet  is 
found  by  measuring  the  distance  from  the  upper  end  of  the 
pubic  arch  to  the  outer  surface  of  the  end  of  the  sacrum,  which 
normally  is  about  5  inches  (12.3  centimetres),  and  subtracting 
J  inch  (1.5  centimetres).  If  there  is  an  ankylosis  between  the 
sacrum  and  the  coccyx,  it  is  the  distance  from  the  apex  of  this 
latter  bone  which  is  to  be  taken.  The  distance  from  one  tuber- 
osity of  the  ischium  to  the  other  can  also  be  measured  directly. 

Prognosis. — The  prognosis  is  bad.  It  depends  chiefly  on  the 
size  of  the  outlet.  The  kyphotic  pelvis  is  often  combined  with 
pendulous  abdomen.  Frequently  the  abdominal  surface  of  the 
foetus  is  turned  forward,  which  probably  is  due  to  the  retort 
shape  of  the  uterus  in  the  pendulous  abdomen.  The  anterior 
part  of  the  vertex  with  the  large  fontanelle  is  apt  to  descend. 
Even  face  presentations  are  comparatively  frequent  in  this 
form  of  pelvis.  A  favorable  circumstance  is  that  the  transverse 
diameter  of  the  outlet  is  apt  to  become  a  little  elongated  during 
the  passage  of  the  foetus,  which  is  due  to  mobility  in  the  sacro- 
iliac articulation. 

Treatment, — If  the  patient  is  seen  during  pregnancy,  the 
induction  of  premature  labor  may  be  indicated.  Since  the 
contraction  increases  downward,  the  head  will  descend  some 
and  then  stick.  If  the  transverse  diameter  is  not  too  short,  the 
accoucheur  may  be  able  to  pull  the  head  through  with  the 
forceps.  But  if  the  transverse  diameter  is  less  than  3J  inches 
(8  centimetres),  the  forceps  becomes  a  dangerous  instrument. 
The  vagina  may  be  torn,  articulations  ruptured,  or  the  pelvic 
bones  fractured.  Under  such  circumstances  it  is  better  to  per- 
forate or  to  resort  to  Ca\sarean  section  before  any  other  attempt 
is  made.  Symphyseotomy  has  also  been  tried,  but  is  less  reliable, 
since  it  is  hardly  possible  to  calculate  how  much  space  will  be 
gained  at  the  outlet. 

Rhachitic  Kyphotic  Pelvis. — As  we  have  seen,  the  common 
cause  of  a  kyphotic  pelvis  is  Pott's  disease,  tuberculosis  of  the 
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vertebni*-  Much  more  raroly  the  kyphtjsis  is  due  to  rhachitis. 
Since  the  rhacltitie  |>elvis  usually  hajs  a  forni  thai  is  almost  the 
opposite  of  that  uf  tire  kyphotic,  a  curious  tnixture  results  when 
the  two  are  coinhineiL  Nearly  all  the  characteristics  of  a  rhachitic 
pelvis  are  lost,  except  that  the  ilia  are  small  and  wide  open  in 
front,  leaving  a  long  distance  between  their  anterior  superior 
spines,  and  that  the  sacrum  is  flat  from  side  to  side  instead  of 
being  strongly  curved. 

If  the  kyphosis  is  situated  in  the  dorsal  region,  there  is  a 
compensating  lordosis  in  the  lumbar  region,  and  the  pelvis 
becomes  a  common  rhachitic  pelvis. 

KYPHosroLiOTir  RHArHTTir  Pklvis.— The  pelvis  becomes 
still  more  peculiar  if  to  the  kyjtbusis  is  added  scoliosis  in  a  rhachitic 
person.  This  condjination  produces  a  more  or  less  pronounced 
asynmietric  pelvis.  On  the  side  of  the  scoliosis  the  inclination 
of  the  pelvis  is  small,  while  the  opposite  side  is  much  inclined. 
At  the  outlet  the  obUqoity  is  generally  just  the  opposite  of  what 
it  is  at  tlie  brim* 

Pelvis  Obtkcta  (Fp:hijxcv),  oh  Spondylizema  (IIereijott). 
— When  the   kyphosis  is  situated   between  the  sacrum   and   the 

bimlmr  vertebra*  or  exclusively 
in  the  sacrum,  tlie  vertebral 
column  may  be  so  much  bent 
forward  as  to  cover  the  entrance 
of  the  pelvis  (Fig.  372). 

In  consecfueuce  of  osteitis,™ 
generally  of  tuberculous  nature, 
the  bodies  of  the  vertebne  af- 
fected become  rarefied  and  are 
crushed  together  by  the  weight 
of  the  U|j[>cr  portion  of  t!ie  body. 
The  remnants  of  the  vertebral 
bodies  and  the  arclK*s  form  a 
wedge  which  enters  tlie  column 
from  be  hi  ml  antl  drives  it  for- 
ward. From  an  obstetric  stand- 
point the  true  conjugate  becomes 
then  the  slu)rtest  distance  from 
the  symphysis  to  the  vertebral  c<»hiimi.  This  distance  has  been 
found  reduced  tf)  H  inches  (4  centimetres). 

The  women  who  have  such  a  pelvis  are  unable  to  stand  up- 
right. SomeUmes  they  may  obtain  their  equilibrium  by  bending 
the  knees.  If  they  stretch  the  lower  extrenuties,  they  are  obliged 
to  seek  support  fur  their  bodies  on  canes,  whivdi  lliey  carry  in 
their  hands,  so  that  they  virtually  are  reduced  to  (|uadrupeds. 

3.  Funnel-Shaped  Pelms.— A  funnel-shaped  pehis  (Fig. 
373)  is  one  that  is  comparatively  large  at  the  brirn  and  narrow 
at  the  outlet.     Most  funnel-shaped  pelves  are  the  result  of  lumbo- 
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sacral  kyphosis  and  have  been  considered  above.  But  in  some 
cases  a  siiriilar  .shafio  i.s  fcmiid  in  women  wlio  luive  a  normal 
spine.  The  contraction  is  generally  moderate  in  degree  and 
found  only  in  the  transverse  direetion,  but  it  may  extend  over 
a  large  portion  of  the  pelvis,  and  if  thore  is  an  ankylosis  between 
the  sacrum  and  the  coccyx  the  space  is  considerably  diminished. 
Tlie  sacrum  is  long  ami  narrow,  the  |>rimjontory  stands  lugh 
and  far  back,  the  pul>ic  arch  is  narrow,  the  cavity  of  the  pelvis 
deep,  and  the  side  walls  high. 

Etiology.— In    Kngland    this   form    of  pelvis   has   [larticnlarly 
been  met  with  among  society  ladies,  and  is  attributed  to  frequent 
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horseback  riding  indulged  in  at  a  tender  a^e,  wdien  the  i>elvis 
is  still  plial>le.  At  all  events  it  is  prolunijly  a  rnodilicafnjn  of  an 
infantile  pelvis. 

DifitpioHii,  -TliQ  fuunei-siur[)ed  pelvis  is  liardly  known  to 
exist  before  delivery.  Then  attention  is  called  to  it  by  the  head 
sticking  in  the  cavity  of  the  pelvis.  Exact  nteasnrenients  as 
desci*il>etl  under  ky|thotic  f»elvi>  clear  up  Ihe  liiagnosis. 

•  Progntms. — As  tlie  contraction  in  most  cases  is  of  nuMlerate 
degree,  the  prtrgiiosis  in  general  is  not  bad.  Still,  fetal  mortality 
is  much  increased,  anri  even  the  mother  is  exposed  to  consiileralile 
danger.  If  the  [lead  is  not  ln*li>ed  otit  in  time  (lie  soft  tissues 
become  inHamcfl  and  gangreii<*us,  and  the  result  may  be  a 
vesicovaginal  tistula  or  a  stricture  of  the  vagina,  or  even  the 
bones  forming  the  jrubic  arch  fall  a  prey  to  caries.  If  the  distance 
between  the  tnljerosities  of  the  ischia  is  less  than  3J  inches  (9 
centimetres) »  the  situation  is  grave. 

Trea(nfefU,—  lf   the    existence   of   a   fnnnel-slm|>ed    pelvis  is 
nown   or  recognised   during  pregnancy,  it  may   be   proper  to 
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avoid  trouble  by  the  induction  of  premature  labor.  During 
labor  a  prompt  recourse  to  the  forceps  is  indicated,  but  if  the 
impacted  head  does  not  soon  yield  to  a  reasonable  amount  of 
traction,  and  the  fcctus  is  alive,  pubiotomy  is  likely  to  give  all 
the  enlargement  needed  in  the  transverse  direction.  Too  pro- 
tracted traction  may  lead  to  fracture  of  the  pelvis,  rupture  of 
its  articulations,  or  serious  tears  of  the  soft  parts.  Csesarean 
section  will  hardly  ever  deserve  consideration.  If  the  foetus  is 
dead,  craniotomy  or  cranioclasis  should  at  once  be  performed 
in  the  interest  of  the  mother. 

§  3.  Incurved  Pelvis.— In  the  incurved  pelvis  the  walls,  instead 
of  being  bent  outward,  are  curved  inward. 

To  this  class  belong  (1)  the  osteomalacic  pelvis  and  (2)  the 
psexidO'Osieomalacic  rhachitic  pelvis, 

1.  The  Osteomalacic  Pelvis. — The  osteomalacic  pelvis  is 
the  result  of  a  disease  called  osteomalacia,  which  is  characterized 
by  a  softening  of  the  bones.  Unlike  rhachitis,  with  which  it 
formerly  was  confounded,  it  is  a  disease  of  the  adult.  It  gener- 
ally makes  its  appearance  when  the  patient  is  between  25  and  35 
years  of  age.  It  is  by  far  more  common  in  women,  and  is  most 
frequently  connected  with  pregnancy,  the  puerperal  state,  and 
lactation.  It  is,  however,  found  also  in  nuUiparous  women  and 
in  men.  Sometimes  there  are  exacerbations  at  the  menstrual 
periods,  but  the  disease  may  make  its  first  appearance  after  the 
menopause. 

The  calcareous  matter  in  the  bones,  beginning  from  the 
Haversian  canals  and  the  hyperiemic  marrow,  is  absorbed,  and 
the  medullary  substance  is  encroaching  upon  the  bone.  Two 
forms  of  the  disease  have  been  distinguished, — viz.,  osteomalncia 
cerea,  or  waxy  osteomalacia,  and  osteomalacia  jragilis,  or  brittle 
osteomalacia:  and  the  distinction  is,  as  we  shall  see,  of  impor- 
tance for  the  practical  obstetrician;  but  in  reality  it  is  only  a 
question  of  degree  of  the  same  destruction.  If  the  inner  portion 
of  a  bone  is  affected  and  there  remains  a  thin  bony  shell,  this  is 
very  liable  to  break,  while  if  the  bone  is  softened  in  its  whole 
mass,  it  will  bend  and  be  flexible  as  wax. 

The  disease  usually  begins  in  the  pelvis  or  the  spine  (Fig.  374), 
but  it  may  gradually  implicate  most  of  the  skeleton  (Fig.  375). 

The  osteomalacic  pelvis  is  very  characteristic.  On  account  of 
the  disappearance  of  the  lime  salts  from  the  composition  of  the 
bone,  it  is  of  very  light  weight,  incurved,  and  often  fractured.  The 
same  factors  that  go  to  give  a  normal  pelvis  its  shape — the  super- 
imposed weight,  the  pressure  of  the  femora  against  the  acetabula, 
the  resistance  of  ligaments,  and  the  traction  of  muscles — are  at 
work  liore,  hut,  being  exercised  on  flexible  or  brittle  bones,  they 
find  no  resistance,  and  the  result  is  that  the  walls  of  the  pelvis 
are  bent  or  crushed  inward  into  the  cavity  (Figs.  376,  377). 


f^in^tul  soetlofi  af  nn  Offt<»ofnnliM'lc  t*eUis.  Knowing  disti ppearaiU'C of  bony  tisisiie.    ( Abl feM.> 

forward.      The    aee  tabula    are    apprnxiniated,    tlie    ast'eTHling 
branch  of  the  pubis  bent  inward,   likmvise  the   pillars   funning 

Flo.  376, 


WuRmti  iUTi«  ted  wiih  ^wtrrmmlurlft.    fFmm  an  enjrmvin'^  In  *h*  Mun^e  rHipuytwii  in  Flirit ) 

the  pubic  arch,  so  that  the  symphysis  pubis  protrudes  forward 
like  a  trunk.     The  tuberosities  of  tlie  iha  are  brought   nearer 
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to  each  other,  and  may  even  come  in  contact  with  each  other. 
The  anterior  portion  of  the  ilium  is  turned  inward  and  downward. 
The  brim  of  the  pelvis  has  the  shape  of  the  letter  Y,  the  sacro- 


Fio.  376. 


Osteomalacic  pelTls,  front  view.    (Ahlfeld.) 

cotyloid  distance  and  the  transverse  diameter  being  much  dimin- 
ished. There  is  also  some  asymmetry  in  the  pelvis.  The  deform- 
ity increases  in  the  coui-se  of  time,  especially  in  consequence  of 


Fig.  377. 


The  bume  from  below. 


repeated  pi-opnaneios.  It  may  become  so  great  that  a  marble 
one  inch  in  diamotor  cannot  pass  through  the  pelvis.  Coition 
may  become  impossible  and  defecation  difficult. 

Osteomalacia  l)cing  exceedingly  rare  in  this  country,  I  add  an 
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dW 


illustration  of  a  specimen  in  Wood's  museum  (Fig»  37S),  although 
the  deformity  h  less  pronounced* 

St/mplom^. —  In  the  hegiiiiiing  the  ilisease  is  obscure.  The 
first  symptom  complained  of  h  pain  in  the  boaes  of  the  pelvis 
or  spine,  which  pain  is  increased  by  pressure.  There  soon  ap* 
pears  a  difficulty  in  lifting  the  leg  or  abducting  it,  which  causes 
a  stumbhng  and  waddling  gait.  The  knee-jerk  is  increased. 
There  is  tremor  of  the  muscles.     Next,  the  stature  is  siiortened 

Fig   .378. 


I  pelv-is.    (Wood*^  Miucuin,  BcUcviie  lIcK^pJUl,  Nov  l"*!.)    OriL*-tliirr1  artiifil  sire. 


and  bones  become  soft  and  flexible  or  brittle.  Even  the  soft 
tissues  may  become  friaf>le,  several  (operators  having  reported 
that  the  ligatures  cut  through  when  applied. 

EtiolfHjy.^The  cause  of  the  tlisease  is  unknown,  and  there 
is  great  diversity  of  opinion  as  to  its  true  starting-point.  iSome 
look  upon  it  as  an  osteomyelitis.  Others  go  still  furtlier  back 
and  sypjiose  tlvat  the  cells  of  the  spinal  marrow^  are  first  affected. 
Others,  again,  see  the  cause  in  a  pathologic  melal>olisnL 

Osteomalacia  is  endemic  in  some  rather  limited  localities 
in  Europe. -'the  borders  of  the  Rhine  near  Cologne,  and  again 
near  its  outlet  in  Flanders,  Schutt  Island  in  tlic  Danube,  and 
the  valley  of  the  Po  in  northern  Italy.  Tn  .\merica  it  is  exceed- 
ingly rare.  A  low,  damp  residence  seems  to  be  a  feature  of 
importance  in  its  causation.     The  bones  have  been  searched  in 
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vain  with  the  modern  tests  for  bacteria.  The  ovaries  seem  to 
have  a  decided  influence  on  the  production  of  the  disease.  Some- 
times they  were  found  in  a  hyaline  condition,  but  in  other  cases 
they  were  i)erfectly  normal.  Perhaps  they,  like  other  glands, 
have  an  internal  secretion  which  is  an  important  link  in  the 
chemistry  of  the  organism. 

It  has  been  found  experimentally  that  when  the  ovaries  are 
removed  from  a  healthy  animal,  the  excretion  of  phosphates 
in  the  urine  is  much  diminished.  It  is  also  clinically  proved 
that  ()(")phorectomy  and  the  administration  of  phosphorus  are 
most  eftoctive  in  arresting  the  disease.  The  removal  of  the 
ovari(»s  saves  phosphorus,  and  they  are  suspected,  when  present, 
of  causing  osteomalacia  by  too  great  oxidation  and  elimination  of 
phosphorus.  It  must,  however,  be  remembered  that  the  disease 
may  he  found  in  men.  What  is  sure  is  that  pregnancy,  the 
puerperal  state,  and  lactation  have  a  decidedly  bad  influence  on 
the  progress  of  the  disease,  but  it  may  be  found  in  women  who 
have  never  borne  a  child,  and  it  may  begin  after  the  menopause. 

Poor  food  may  contribute  to  the  production  of  the  disease 
by  lowering  the  tone  of  the  whole  constitution,  but  does  not  in 
itH(»lf  cause  osteomalacia,  which,  on  one  hand,  may  attack  well- 
fed  persons,  and,  on  the  other  hand,  is  nearly  unknown  in  Ireland 
and  parts  of  Russia  among  a  large  population  living  in  abject 
poverty. 

Diagnosis,  —  In  the  beginning  osteomalacia  is  not  easily 
recognized  and  is  often  taken  for  rheuviatism  or  spinal  disease. 
A  point  of  diagnostic  importance  is  that  the  pain  is  seated  in 
the  bones,  especially  the  sacrum,  the  hip-bones,  the  vertebra*, 
and  the  ril)s,  and  is  increased  by  pressure. 

Rickets  is  a  disease  of  early  childhood,  osteomalacia  appears 
after  tlio  skeleton  is  perfectly  ossified.  In  rickets  the  epiphyses 
of  the  l)()nes  are  thickened,  while  in  osteomalacia  they  are  of 
normal  dimensions.  In  rickets  there  is  not  much  pain,  whereas 
pain  is  a  chief  symptom  in  osteomalacia.  In  rickets  the  lower 
<»\(r(Mnities  are  more  distorted  than  any  other  part  of  the  body, 
while  in  osteomalacia  they  often  escape. 

The  increased  knee-jerk  and  the  impaired  power  of  bending 
the  le«:s  on  the  abdomen  and  of  abducting  them  help  to  diag- 
no.slicati*  osteonuilaeia  at  an  early  date.  When  the  stature 
diminishes  and  deformity  sets  in,  the  diagnosis  is  easy.  As  to 
(he  pt^lvis,  it  is  a  point  of  great  diagnostic  importance  that  the 
\vt»inan  may  have  given  birth  to  children  without  difficulty 
l»ef<»re  {\\r  Ix^ginning  of  the  disease  which  may  distort  her  pelvis 
t<»  siieh  an  (»\(ent  that  she  can  be  delivered  only  by  Csc'sarean 
seelion.  It  is  true,  carcinoma  of  the  bones  of  the  pelvis  may 
p!M»tlih'e  a  similar  condition,  but  then  there  is  a  history  of  previous 
car<'ihoma  in  some  other  portion  of  the  body. 

T\w  diagnosis  of  the  osteomalacic  pelvis  is  in  the  beginning 
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not  always  easy,  and  can  only  be  made  with  the  half  or  whole 
hand,  but  later  the  type  is  easily  recognized.  From  the  lumbo- 
sacral kyphotic  pelvis  it  is  distinguished  by  the  well-defined 
protruding  promontory,  the  strong  curvature  of  the  sacrum, 
the  inward  curvature  of  the  ilium,  the  Y-shape  of  the  brim, 
and  the  trunk-Uke  symphysis.  The  promontory  may  be  so  low 
that  the  common  iliac  arteries  are  felt  pulsating,  which  has  been 
given  as  a  sign  of  spondylolisthesis;  but  then  the  whole  shape 
of  the  pelvis  is  entirely  different  from  that  of  the  spondyloHs- 
thetic  pelvis,  as  we  presently  shall  see. 

The  diagnosis  between  the  two  varieties,  osteomalacia  cerea 
and  osteomalacia  fragilis,  is  of  importance  in  regard  to  prognosis 
and  treatment.  In  the  flexible  variety  it  is  often  possible,  with- 
out causing  much  pain,  to  separate  the  tuberosities  of  the  ischia 
or  to  bend  the  crest  of  the  ilium  back  towards  the  spine. 

Prognosis. — The  prognosis  is  much  better  now  than  it  was 
twenty-five  years  ago.  We  know  that  the  disease  is  curable, 
and  we  have  gained  considerable  control  over  it  by  medical 
and  surgical  means. 

In  regard  to  labor,  not  a  few  cases  end  favorably  by  nature's 
sole  efforts.  Others  demand  more  or  less  dangerous  operations 
or  may  lead  to  death  by  rupture  of  the  uterus.  In  half  of  the 
reported  cases  the  patients  succumbed. 

Treatment. — Taking  into  consideration  the  gravity  of  labor 
and  the  unquestionably  bad  influence  of  pregnancy  and  the 
puerperal  state,  the  writer  takes  it  to  be  justifiable  to  provoke 
abortion  if  the  case  is  seen  so  early  that  the  foetus  can  be  easily 
removed  by  the  natural  way.  After  that  the  patient  should 
occupy  a  dry,  sunny  house  and  have  as  substantial  food  as  possi- 
ble, of  which  milk  should  form  a  large  ingredient.  The  chief 
remedial  agent  is  phosphorus,  of  which  gr.  ^  to  ^^5^  (3-4  milli- 
grammes) should  be  taken  three  times  a  day.  Another  important 
remedy  is  the  extract  of  red  bone-marrow,  a  tablespoonful  three 
times  a  day.  Cod-liver  oil  is  also  said  to  have  effected  a  cure. 
Protracted  and  repeated  inhalation  of  chloroform  has  in  some 
cases  proved  very  effective,  while  in  others  it  has  been  useless. 
Frequent  tepid  baths  with  chloride  of  sodium  or  sulphur  may 
be  used  as  adjuvants.  They  relive  pain  and  keep  the  skin  in 
good  condition.  It  need  hardly  be  added  that  pregnancy  should 
be  avoided,  in  which  respect  the  only  reliable  methods  are  ab- 
stinence from  sexual  intercourse  or  the  use  on  the  male  organ 
of  a  rubber  protector. 

If,  in  spite  of  prophylaxis,  diet,  hygiene,  and  drugs,  the 
disease  is  not  cured,  recourse  should  be  had  to  surgical  means. 
The  ovaries  should  be  removed,  and  perhaps  it  is  still  better 
to  amputate  the  uterus  at  the  same  time. 

If  the  patient  is  seen  late  in  pregnancy,  our  conduct  must 
depend  on  the  degree  of  deformity  present  and  the  variety  of 
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the  disease.  If  there  is  only  sliglit  deformity,  and  if  the  disease 
is  of  the  flexible  variety*  perhaps  the  induction  of  premature 
labor  may  be  indirated.  In  the  higher  degrees  of  deformity 
C:esareati  sectif>n  shouhl  be  ]jerfoniieil  a  couple  of  weeks  before  the 
normal  end  ctf  pregnancy.  ^H 

Finally,  if  the  case  comes  under  observation  after  labor  haff^^ 
begun  and  the  deformity  is  great,  Ca^sarean  section  should  be  per- 
formed at  once.     If,  on  the  other  hand,  there  seems  to  be  rooiix^^ 
for  the  fa^lus  to  pass,  we  may  hope  that  the   bones  may  yieldTB 
some,  and  see  what  nature  can  do.     If  necessary,  we  help  with  the 
forceps  or  perforate  ami  extract  with  forceps  or  cranioclast. 

When  Ciesarean  section  is  performed  the  ovaries  should  be 
removed   so  as   to  prevent   future  imjjregnation   aiul   eliiTiinate^M 
the   deleterious   influence   of    these  glands  on    the    inetabolisin;^H 
or  the  uterus  may  be  amputated  at  the  internal  os  or  totally 
extirpated/ 

2.    PsKUDO-OSTEOMALAt  H'     RhA(  HlTir     FeLVJS.  —  A    fomi    of 

pelvis  much  like  the  osteomalacic  may  he  prndueed  by  rhachitis, 
and  is  then  called  the  pseudo-osleomalacic  pelvis  (Figs.  379,  380). 


Fig.  379. 


Ftoodo-cMteomaliirlr  pelvis,  front  view*    (ClAtuliu.) 

The  brim  is  triangular,  the  aeetabula  are  pressed  inward »  the 
symphysis  protrudes  forward,  the  ascending  branch  of  the  pubis 
is  bent  inward,  the  tuberosities  of  tlie  ischia  are  approximated 
to  each  other,  and  the  pubic  arch  is  narrow.  The  rhachitic 
origin  is  shown  liy  the  smallnc'^s  of  tlie  bones,  especially  the 
ilium,  their  Hat  position,  and,  as  a  rule,  their  anterior  gaping; 
but  sometimes  even  that  may  be  absent,  and  the  anterior  part 
of  the  ilium  may  be  turned  inward  as  in  osteomalacia.  Tlie 
bones  of  the  pelvis  are  more  compact,  solid,  and  heavy.  The 
most  distinctive  point  is,  liowever,  to  be  Hnind  in  the  history, 
rhachitis  being  a  disease  of  childhood,  ap])earing  before  ossifi* 
cation  is  finished,  and  osteomalacia  occurring  in  the  adult  and 

*Garrigue«^  Diseases  of  Women,  3d  ed.,  p,  517  ;  GjTiofology,  1905,  p.  28L 
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consisting  in  the  emollition  of  the  already  hardened  bone.  Ex- 
ceptionally, there  may,  however,  with  the  rhachitis,  be  an  osteo- 
porosis, a  reabsorption  of  already  formed  bony  tissue;  that  is 
then  really  a  combination  of  osteomalacia  and  rhachitis. 

The  pseudo-osteomalacic  pelvis  is  produced  if  the  lower 
extremities  are  much  used  at  a  time  when  the  pelvic  bones  are 
very  soft  in  consequence  of  rhachitis. 

It  is  a  very  rare  form  of  pelvis.     The  coarctation  may  be 

Fig.  380. 


PBeudo-osteomalaoic  pelvis  seen  from  above.    (Clauslus,) 

quite  considerable,  and  the  same  rules  apply  to  the  conduct  of 
the  obstetrician  as  in  osteomalacic  pelves. 

§  4.  Spondylolisthetic  Pelvis.  —  The  word  spondylolisthesis 
means  sliding  of  a  vertebra.  A  spondylolisthetic  pelvis  (Fig.  381) 
is  one  in  which  the  body  of  the  fifth  lumbar  vertebra  has  slid 
forward  into  the  upper  strait  and  the  cavity  of  the  pelvis,  where 
it  leans  against  the  anterior  surface  of  the  first  or  even  the  two 
uppermost  sacral  vertebrip.  The  spinous  process  stays  in  its 
place  and  so  does  the  inferior  articular  process,  while  the  superior 
goes  with  the  body.  This  is  only  possible  by  an  elongation  or  a 
fracture  taking  place  in  the  arch  of  the  vertebra  (Figs.  382,  383). 
A  vertebra  has  normally  three  points  of  ossification,  which  are 
still  separated  at  birth.  If  the  anterior  nucleus  does  not  unite 
with  the  posterior  ones,  there  is  between  the  upper  and  the 
lower  articular  process  a  pseudarthrosis  or  a  ligamentous  mass. 
If  this  defective  ossification  is  found  on  both  sides,  it  constitutes 
a  predisposition  to  spondylolisthesis,  the  anterior  portion,  with 
the  superior  articular  process,  sliding  forward  on  the  inclined 
base  of  the  sacrum.  Later  the  Hgamontous  tissue  between  the 
two  pieces  may  become  ossified,  but  the  distance  between  them 
remains  too  long.  As  a  rule,  the  sliding  is  a  slow  process,  due  to 
the  imperfect  ossification  and  the  carrying  of  heavy  weights, 
but  a  similar  condition  results  if  through  injury  the  vertebra 
is  broken  suddenly,  as  on  the  woman  whose  pelvis  is  seen  in 
Fig.  108,  p.  79. 
33 
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When  the  vertebral  body  slides  down  in  front  of  the  sacrum. 

the  intervertebral  cartilage  atrophies  and  disappears,  the  bones 
become  smoothed  off  through  pressure  against  each  other,  and 
sometimes  they  grow  together,  when  further  shding,  of  course,  is 

Fig.  S81. 


i*I«mdylDlbtholic  i«lvi5.    (Olshmiscn-Wit  > 

rendered  impossible.  Altliough  this  is  one  of  the  rarer  deformi- 
ties, a  consideralile  number  of  spondylolisthetic  pelves  have  of 
late  years  been  observed  and  described. 

Fig.  383. 

Fig.  382. 


NormAl  lumbttr  vertebra. 


Lumbar  vcru^bru  wUh  elongated  ineeiurtirular 


The  displacement  f)f  the  vertebra  has  very  serious  conse- 
quences, both  in  regard  to  the  spinal  colunm  and  the  shape  of 
the  pelvis.  By  the  slidinfi  the  centre  of  gravity  is  brought 
farther  forward.  In  order  to  compensate  this  rlisturbanee  the 
trunk  bends  backward  and  the  lumbar  portion  of  the  vertebral 
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column  forms  a  strong  convexity  forward.  This  lordosis  ob- 
structs the  entrance  of  the  pelvis,  so  that  the  nearest  point  to 
the  symphysis  pubis  may  be  found  on  the  4th,  the  3d,  and  even 
the  2d  lumbar  vertebra,  and  this  distance  measures  only  be- 
tween 2  and  3  inches  (5  and  8  centimetres). 

In  the  pelvis  great  changes  of  form  are  inaugurated.  By  the 
pressure  exercised  by  the  vertebral  column  the  sacrum  is  tilted 
around  a  transverse  axis  so  that  the  upper  end  is  pushed  back 
and  the  apex  forward.  The  base  is  driven  backward,  and  must 
as  a  wedge  separate  the  posterior  spines  of  the  ilia  from  each  other. 
The  apex  is  driven  in  the  direction  of  the  pubic  arch  and  shortens 
the  anteroposterior  diameter  of  the  outlet.  The  upper  ends  of 
the  hip-bones  being  driven  farther  apart,  the  lower  ends  must 
be  brought  nearer  together.  Consequently  the  distance  between 
the  tuberosities  of  the  ischia  is  diminished.  The  outlet  is  then 
diminished  both  in  the  anteroposterior  and  in  the  transverse 
diameter. 

At  the  brim,  the  5th  lumbar  vertebra  lying  in  front  of  the 
sacrum,  the  conjugate  becomes  shortened,  while  through  the 
spreading  apart  of  the  hip-bones  the  transverse  diameter  becomes 
somewhat  elongated. 

When  the  weight  of  the  trunk  is  brought  forward,  a  com- 
pensatory movement  takes  place  in  the  pelvis.  It  is  lifted  in 
front  and  tilted  backward  around  a  transverse  axis.  In  this  way 
the  inclination  of  the  pelvis  becomes  much  diminished.  But 
thereby  the  iliofemoral  ligament  becomes  stretched,  and  that 
again  pushes  the  femora  against  the  acetabula  and  contributes 
to  the  approximation  to  each  other  of  the  tuberosities  of  the 
ischia. 

Etiology. — As  a  rule,  there  is  a  congenital  predisposition. 
Hut  perhaps  even  the  carrying  of  great  weights  can  force  a  normal 
vertebra  out  of  its  connection  with  the  adjacent  bones.  In  many 
cases  the  displacement  is  due  to  injury,  especially  in  youth. 

Diagnosis.— The  diagnosis  is  not  difficult.  Often  the  mere 
aspect  of  the  patient  suffices  to  make  it  (Figs.  384,  385,  386). 
The  thorax  and  legs  are  normal,  but  there  is  a  remarkable  short- 
ening of  the  abdomen,  the  upper  part  of  the  wall  sinking  into 
the  pelvis  and  the  lower  hanging  forward  over  the  symphysis. 
On  account  of  the  slight  inclination  of  the  pelvis  the  mons 
Veneris  and  the  vulva  are*  brought  more  ui)ward  and  forward. 
The  skin  being  too  large,  two  wide  folds  form  over  the  crests 
of  the  ilia.  The  hips  are  far  apart.  The  loins  are  deeply  pressed 
forward,  and  the  sacrum  is  felt  protruding  backward. 

By  vaginal  examination  the  obstetrician  feels  the  displaced 
vertebra  in  front  of  the  sacrum.  On  account  of  the  small  incli- 
nation of  the  pelvis  the  common  iliac  arteries  or  even  the  end 
of  the  abdominal  aorta  may  be  felt,  but  that  may  also  be  the 
case  in  lumbosacral  kyphosis  and  osteomalacia. 
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A  lower  degree  of  pelvic  inclination,  whieh  constitutes  such 
a  prominent  feature  of  the  spondyloli^thetie  pelvis,  is  also  found 
in  lumbosacral  ky|>hosis,  in  osteomalacia,  and  in  rhachitis,  hut 
there  are  distinctive  features  uf  each  of  tliese  conditions.  None 
of  them  produces  the  peculiar  shape  of  tlie  alidoriien  just  de- 
scrilMMJ. 

In  kiipkos^is  tliere  is  the  external  gibbosity.  There  is  no 
hollow  back.     The  false  jiehis  is  large;  the  |>romontory  \f^  little 
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marked,  or  cannot  be  reached  at  M.  The  ahe  of  the  sacrum 
cannot  be  readied. 

Tlie  osleonialarir  pelvis  lias  the  firotruding  symphysis,  the 
narrow  pulnc  areli,  and  the  Y-shaped  brim.  The  sacrum  is 
strongly  curved  longitudinally.  The  ilia  are  curved  inward  in 
their  anterior  portion. 

As  to  rhavhlds^  it  may  be  difhinilt  to  decide  whether  the 
hollow  felt  under  the  prfMuontory  is  due  to  the  curvature  of  the 
sacrum  itself,  as  in  rhachitis,  or  to  the  ihs|)larenient  of  the  lundjar 
vertebne  in  regard  to  the  sacrum,  which  characterizes  spondy- 
lolisthesis. But  first  of  alb  Ave  have  tlie  history  of  rhachitis  in 
childhood.  Next,  we  observe  characteristic  pathological  changes 
in  the  skeleton. — curved  legs,  thick  wrists,  chicken-breast,  etc. 
Finally,  l)y  following  the  linea  terrninalis  from  the  promontory, 
we  feel  the  alie  of  the  sacrum  form  a  direct  continuation  of  it, 
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while  in  spondylolisthesis  we  feel  only  the  displaced  vertebra, 
and  beyond  it  the  alse  of  the  sacrum,  but  not  as  a  continua- 
tion. 

Prognosis, — The  prognosis  of  spondylolisthesis  is  bad.  The 
narrowness  extends  over  a  large  area,  and  may  be  very  consider- 
able. Coarctation  may  begin  high  up  in  the  abdomen.  Great  re- 
sistance is  met  at  the  brim,  and  the  outlet  is  considerably  con- 
tracted in  both  directions. 

Treatment. — Artificial  abortion,  induction  of  premature  labor, 
or  Caesarean  section  will  be  indicated  in  most  cases.  The  obste- 
trician must  calculate  the  length  of  the  substituted  true  conju- 
gate, and,  on  account  of  the  extension  of  the  narrow  portion, 
demand  half  an  inch  (one  centimetre)  more  than  he  would  in  a 
flat  pelvis  before  allowing  labor  to  be  established. 

S  5.    Pelvis    Contracted    by    Tumors    springing    from    the 
Pelvic  Bones. — Large  tumors  attached  to  the  interior  walls  of 
the  pelvis  may  practically  oblit- 
erate  it  from  an  obstetric  stand-  ^' 

point.  In  Fig.  387  is  represented 
an  osteoma  of  the  sacrum,  in  Fig. 
388  an  enchondroma  of  the  same. 
In  other  cases  the  tumor  was 
fibrous,  sarcomatous,  or  carcino- 
matous. 

These  occurrences  are  exceed- 
ingly rare,  andeachsuchcase  must       .^^         ,  ,,,- .         _,  ,^ , 
be  judged  on  its  own  merits,  but, 
as  a  rule,  Cesarean  section  is  the  only  available  method  of  delivery. 

§  6.  Split  Pelvis. — The  pelvic  ring  may  be  open  at  the  site 
of  the  symphysis  pubis  or  at  that  of  the  sacrum. 

1.  Pelvis  Split  at  Symphysis  Pubis.— ^In  early  fetal  life 
the  pedicle  of  the  allantois,  which  forms  the  bladder,  may  be 
over-distended  with  fluid  and  rupture.  In  consequence  of  this 
the  bladder  remains  open  in  front — so-called  exstrophy  of  the 
bladder— and  the  symphysis  is  only  formed  by  strong  ligaments, 
which  admit  movements  of  the  ends  of  the  pubic  bones. 

Most  of  such  children  are  stillborn  or  die  early  in  life.  Those 
who  survive  have  a  constant  dripping  of  urine  from  the  exposed 
ends  of  the  ureters,  and  are  not  very  likely  to  become  impreg- 
nated. 

The  pelvis  with  split  symphysis  (Fig.  389)  makes  the  im- 
pression of  being  somewhat  flat,  which  must  be  due  to  the 
resistance  offered  by  the  strong  ligaments  uniting  the  bones 
in  front. 

In  the  few  cases  of  labor  in  a  pelvis  with  split  symphysis 
that  have  been  reported,  artificial  help  was  needed  on  account 
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of  inability  of  using  the  abdominal  pressure  or  a  faulty  presenta- 
tion of  the  foetus.  In  several  a  very  narrow  vaginal  entrance 
necessitated  deep  incisions.  In  one  case  symphyseotomy  was 
performed  by -cutting  the  ligaments  replacing  the  symphysis. 
One  woman  was  delivered  with  the  forceps. 

2.  Pelvis  Split  at  Sacrum. — The  posterior  breach  in  the 

Fig.  :isv 


Enchondroma  of  sacrum.    fStadfeldt.> 

pelvic  ring  is  produced  by  deficient  development  of  the  sacrum 
(Fig.  890)  or  by  surgical  removal  of  the  bone. 

The  few  specimens  known  in  which  the  sacrum  was  rudimen- 
tary were  of  the  infantile  type.  One  case  occurred  after  extirpa- 
tion of  the  sacrum.  The  mechanism  of  labor  was  normal,  and 
a  large  child  was  horn  without  difficulty. 


§  7.  Assimilation  Pelvis.  —In  rare  cases  the  5th  lumbar 
vertebra  takes  the  shape  of  the  1st  sacral,  so  that  there  are  6 
sacral  and  only  4  lumbar  vertebnr.  Or  the  1st  sacral  is  like  a 
lumbar  vertebra,  so  that  there  are  6  lumbar  and  only  4  sacral 
vertebra*.  The  first  coccygeal  vertebra  may  also  become  assimi- 
lated with  the  sacrum.  Such  assimilations  may  have  consider- 
able influence  on  the  shape  of  the  pelvis  and  childbirth  through 
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.^  8.  Lordosis  Pelvis. — Independently  of  spinal  disease  and 
I^elvic  deforniity  a  marked  lordosis  may  occasionally  be  produced, 
for  instance,  through  paralysis  of  the  muscles  of  the  back.  This 
may  interfere  seriously  inith  the  engagement  of  the  head. 

S  9.  Too  Wide  Pelvis. — After  having  dwelt  so  long  on  pelves 
that  are  too  small,  it  is  quite  a  relief  to  come  to  one  that  is  too 
wide.  But  the  old  rule,  ne  quid  nimi>,  holds  good.  Too  great 
dimen.sioris  of  the  j^elvis  may  as  well  become  a  source  of  dys- 
tocia as  torj  small  ones.  In  the  first  place,  too  wide  a  pelvis 
favors  precipitate  labor,  with  all  its  dangers  to  mother  and  child. 
— heniorrhage,  laceration,  or  syncope,  avulsion  of  the  umbilical 
cord,  injury  to  the  child's  head, etc.  (see  pp.378, 379).  Secondly, 
too  much  space  interferes  with  the  normal  mechanism  of  labor, 
and  may  Ixfcome  the  cause  of  faulty  positions  that  demand  oper- 
ative interference.  Thus,  occipitoposterior  and  occipitolateral 
positirHis  (\).  381  el  iseq.)  are  frequent  accompaniments  of  the  too 
wide  pelvis. 


CHAPTER   X. 

HEMORRHAGE. 

Some  loss  of  blood  is  normal  in  childbirth,  but  if  it  passes 
certain  limits,  it  is  one  of  the  most  serious  complications,  and 
so  much  inr>re  terriiic  as  the  hemorrhage  may  be  so  profuse  that 
the  f)atient  suceuriihs  almost  without  warning.  The  obstetrician 
should  ther<»foro  give  this  subject  his  undivided  attention  and 
f)re[)are  himself  to  meet  this  dangerous  and  insidious  foe. 

Heiriorrhago  may  occur  during  pregnancy,  during  labor,  or 
after  labor.  \\'e  have  sf)oken  of  it  in  connection  with  abortion 
(]K  207). 

Towards  the  end  r)f  pregnancy  it  is  called  ante-partum  hem- 
orrhaf/r,  and  after  the  l)irth  of  the  diild  it  is  known  as  post-partum 
hi^rriorrhaije.  It  may  be  due  to  a  faulty  implantation  of  the 
plac(»n1a,  placenta  jtraria, — to  detachnient  of  a  placenta  nor- 
mally ins(»rtc(i,  to  rupture  of  tlie  circular  vein  of  the  placenta, 
to  atony  of  (he  uterus  or  inversion  of  this  organ,  or  to  laceration 
of  the  soft  parts  of  the  genital  canal. 

S  I.  Placenta  Praevia.  Placenta  pra^via  is  the  implantation 
of  the  placenta  at  the  internal  os.  It  may  l)e  divided  into  com- 
yU'tc,  or  cvnlraL  phicenta  pru'via  and  incomplete,  or  partiaL 
whicli  again  is  subdividc^i  into  rnarfjinal  placenta  prspvia  and 
lateral  phicenta  i)ricvia.  It  is  called  central  when  it  covers  the 
whole  interruil  os  (Fig.  IVM),  marginal  if  it  only  touches  a  part 
of  the  margin  of  the  os,  and  lateral  if  it  does  not  reach  the  internal 


C^mni  pliKTliln  pm-vlrt.     Umir  aotuni  »Ui\     rr*>m  *i  lutJiut  lunki  iht  u-tlior  .■*  nue      KlJil  of 

ith  tnoiitli  of  prt*uiiHiirv\    iJiUrt  unnnattrL-iI  oviuu  L'X|ielkiJ  iiiitr  Umiirf^ittttk'  cttttrmyt'ci  lur  lltr«j 

ifc>#       No  >«•**  tif  bUMul,     Tin*  I'lMrimtn  r^fuvn*  tin*  whole  tmck  ol  Hie  KfHciim.ii  iiud  ii  lUtleof  llie 

Tr*  f  I'tul,  U'»1<1*'  t\w  ^vbi»U.*  lowi*r  <'iul  and  iieiirly  half  fihf  tUt}  fnniL     Most  of  tJii*  (iluct!tila  wm 

frtni  on  tin?  |*>»iit*rior  ^urfnce  nf  tlit*  viterus.    Tho  shortest  dlsUinee  from  tlic  «  inlcrmitn  to  the 

|rr-utufi*rt*ne45  of  the  pli»et>nt4i  wa»  two  iiiehi^, 

with  connective  tiHsiir*  and  iH»t  with  drriflua.  Their  iritrrior 
is  full  of  granules  ami  fat  dr^ps  and  often  it  is  tlie  seat  of  tfirom- 
V)osii5.     TiuH  iniperftH't  develtipinent  of  the  placenta  is  probably 

Idae   to  the  thinness  of  tlie  deeidna  near  tlie  os  intc^rnum  com- 
K^ared  with  that  hitrher  n])  on  the  walls  and  the  fnndns. 
r       Etiolngy.—Muvli   inp:enuity   has   been  expended,   and   in   the 
mriter^s  opinion  wasted,  in  explaining  the  tFftnurence  of  place"" 
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prsDvia.  A  chief  theory  is  that  the  faulty  insertion  is  due  to  an 
arrested  abortion.  The  advocates  of  this  theory  think  that 
the  ovum  is  embedded  higher  up  in  the  uterus  and  becomes 
detached  and  re-embedded  over  or  near  the  os  internum.  But 
if  we  take  into  consideration  that  the  whole  unimpregnated 
uterine  cavity  is  only  2i  inches  (6.5  centimetres)  deep,  of  which 
fully  one-half  belongs  to  the  cervix,  it  seems  to  me  easy  to  imagine 
that  the  ovum  may  not  as  usual  become  embedded  at  a  short 
distance  below  the  uterine  ostium  of  the  Fallopian  tube  and 
grow  downward,  chiefly  spreading  over  the  anterior  or  posterior 
wall,  but  is  carried  down  by  the  moven.ent  of  the  cilia  of  the 
uterine  epithelium  and  even  by  gravity,  until  it  is  so  low  that, 
when  it  grows,  it  extends  to  or  even  beyond  the  internal  os. 
This  theory  of  the  primary  low  implantation  of  the  ovum  is 
corroborated  by  the  clinical  facts  that  placenta  pra»via  becomes 
more  and  more  common  with  repeated  pregnancies  and  that 
uterine  catarrh  predisposes  to  it.  By  repeated  pregnancies 
and  endometritis  the  endometrium  becomes  abnormal.  There 
is  not  the  same  perfect  nidation,  prepared  to  catch  the  ovum, 
retain  it,  and  enclose  it.  It  slides  down  on  the  hardened,  glazed 
surface  of  the  uterus. 

In  many  cases  it  is  doubtless  lost,  being  washed  out  with 
uterine  secretions.  That  is  why  women  rarely  have  more  than 
four  or  five  children,  and  why  those  who  suffer  from  corporeal 
leucorrhcra  rarely  become  impregnated.  In  other  cases  the  ovum 
is  arrested  and  finds  a  seat  for  development  near  the  internal  os. 
From  this  point  it  spreads  upward  and  around  the  internal  os, 
forming  the  horseshoe-shaped  placenta;  or  it  may  extend  across 
to  the  other  side,  as  shown  in  the  figure.  In  this  case  nidation 
probably  had  taken  place  on  the  posterior  wall,  to  which  the  larger 
and  thicker  part  of  the  placenta  was  found  attached. 

In  exceptional  cases  the  placenta  may  even  extend  into  or 
through  the  cervix  by  tongue-shaped  prolongations,  reaching 
as  far  as  the  vaginal  surface  of  the  vaginal  portion;  or  the  whole 
cervix  may  l)e  the  seat  of  the  placenta,  as  in  Fig.  392.  The 
cervix  then  becomes  unusually  thick  and  succulent,  and  the 
decidua  is  formed  all  the  way  down  to  the  external  os.  In  such 
cases  I  think  the  original  implantation  of  the  ovum  occurred 
just  at  the  internal  os,  but  tlie  growth  extended  only  in  the 
direction  of  the  cervix  (cervical  placenta  prccvia). 

Sy77rptovis  and  Diagnosis, — The  chief  symptom  of  placenta 
prjpvia  is  the  hemorrhage.  Any  hemorrhage  occurring  in  the 
latter  half  of  pregnancy  must  awaken  the  suspicion  of  placenta 
pra^via.  Generally,  it  is,  however,  only  during  the  last  3  calendar 
months  that  bleeding  begins,  most  commonly  between  the  28th 
and  the  36th  we(^k,  less  frequently  between  the  37th  and  the  40th 
wock,  and  still  less  frequently  at  the  normal  end  of  pregnancy. 
Often  pregnancy  ends  in  abortion  or  premature  labor. 
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Placenta  pnovia  is  iiiot  with  once  in  al>out  578  labor  cases. 
The  hemorrhage  comes  on  suddenly,  often  without  known  eause. 
In  general  the  causes  of  it  are  the  same  as  those  which  lead  to 
hemorrhage  from  a  normally  imjUanted  placenta,  such  as  the 
rupture  of  a  uteroplacental  vessel  at  the  internal  os,  rupture 
of  the  marginal  sinus  of  the  |>lacenta,  partial  separation  of  the 
placenta  from  the  uterine  wall  in  (*onsequenee  of  jerks  and  falls 
or  uterine  contractions  which,  as  we  know,  liegin  early  in  utero- 
gestation    (p.    102).      In    many   ca.^es    hemorrhage   occurs    only 

Fig.  392. 
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during  labor  or  after  the  birth  of  the  child.  In  rare  cases  nature 
itself  conquers  the  dangers.  The  bag  of  waters  is  ruptured^  and 
the  presenting  part  eompresses  the  bleeding  surface,  acting  like 
a  tamf>on.  (lood  lnbor-j)aios,  causing  a  rapid  delivery,  favor  this 
fortunate  termination,  l^ut  this  event  is  so  rare  that  it  would 
be  folly  to  expeet  it  and  await  it.  As  a  rule,  the  hemorrhage 
is  so  great  that  the  patient  deprived  of  the  hel|>  of  obstetric 
art  loses  her  life. 

The  hemorrhage  that  occurs  during  pregnancy  may  be  quite 
moderate,  but  there  is  no  telling  when  it  will  be  repeated  and 
with  what  strength  it  will  reappear.  A  patient  with  placenta 
prsevia  is  in  constant  danger  of  death.  Often  the  hemorrhages 
occur  at  the  time  when  menstruation  woidd  be  due,  doubtless  on 
account  of  an  active  congestion  taking  place  at  those  periods. 
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The  central  form  causes  the  worst  hemorrhage.  As  a  rule,  the 
cervix  and  lower  uterine  segment  are  soft  and  yielding.  The 
uterine  expansion  that  occurs  during  the  end  of  pregnancy  may 
therefore  take  place  without  causing  any  hemorrhage,  but  when 
the  internal  os  begins  to  open  up,  the  lower  pole  of  the  ovum 
must  of  necessity  separate  from  the  uterine  wall,  and  this  cannot 
be  done  without  tearing  villi  of  the  chorion,  opening  uterine 
sinuses,  and  sometimes  tearing  uterine  arteries. 

If  the  hemorrhage  begins  after  delivery,  it  is  particularly 
dangerous.  It  is  then  due  to  atony  of  the  placental  site;  and 
the  best  natural  means  of  arresting  uterine  hemorrhage,  muscu- 
lar contraction,  is  deficient  or  absent. 

The  blood  appears  externally  at  the  os  uteri  during  contrac- 
tions, and  these  may,  of  course,  sever  vessels,  and  thus  cause 
bleeding;  but,  on  the  other  hand,  they  compress  torn  vessels 
and  prevent  them  from  bleeding,  and  propel  the  presenting  part 
against  the  placenta  on  the  area  corresponding  to  the  bleeding 
surface  of  the  uterus,  where  it  acts  like  a  tampon.  It  has  been 
noticed  that  if  the  placenta  is  expelled  before  the  child,  all  bleed- 
ing ceases,  which  is  due  to  this  same  mechanism  of  uterine  con- 
traction and  pressure  against  the  bleeding  surface  of  the  uterus. 

By  vaginal  examination  the  upper  part  of  the  vagina  or  one 
side  of  it  presents  a  peculiar  boggy  sensation,  due  to  the  presence 
of  the  ])lacenta  in  that  locality. 

If  the  cervical  canal  is  open,  a  spongy,  soft  mass  is  felt, 
which  can  be  distinguished  from  a  mere  blood-clot  by  not  break- 
ing down  under  pressure  with  the  examining  finger.  The  wall 
of  the  uterine  cavity  may  be  divided  by  two  horizontal  lines  into 
three  zones,  the  fundal  zone,  the  middle  zone,  and  the  lower 
zone,  composed  of  the  cervical  canal  and  the  low^er  uterine  seg- 
ment. The  fundal  zone  is  the  portion  of  the  cavity  situated  above 
the  uterine  apertures  of  the  Fallopian  tubes.  This  is  often,  but 
erroneously,  described  as  the  normal  seat  of  the  placenta.  It  is 
true,  the  placenta  may  extend  more  or  less  over  the  fundus, 
but  the  bulk  of  it  is  inserted  on  the  anterior  or  the  posterior 
wall.  The  middle  zone  c(>rres])onds  to  most  of  the  corpus  of  the 
uterus  and  extends  down  to  the  line  that  marks  the  degree  of 
dilatation  of  the  external  os  necessary  to  let  the  head  pass.  To 
this  extent  the  uterus  must  retract  from  the  lower  pole  of  the 
ovum,  and  if  any  part  of  the  placenta  is  implanted  here  it  must 
become  detached  from  the  uterine  wall  as  far  as  this  line.  By 
marking  the  largest  circumference  of  the  fetal  head  and  meas- 
uring the  distance  of  tliis  ring  from  the  lowest  point  of  the 
presenting  head,  we  find  that  the  distance  from  the  external  os 
to  the  ring  of  great(\st  dihitation  is  al)out  8  inches  (8  centimetres). 
On  the  fundus  and  in  the  middle  zone  the  placenta  is  entirely 
safe,  but  in  the  lower  uterine  segment  it  must  be  detached  when 
labor  opens  up  the  internal  os,  and  hemorrhage  will  follow. 
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Fig.  393. 
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The  uterine  contractions  are  often  weak,  and  not  itifrccjuently 
the  filacenta  is  adherent  luiii  tnnst   be  removed  artificially. 

Proiffutsis.^Vhivcnia  prievia  is  one  of  the  gravest  coniph- 
cationi^  of  labor.  It  is  fraugfit  with  danger  both  for  mother 
and  fcetus.  For  the  mother  the  danger  consists  partly  in  hiss 
of  blood  and  partly  in  the  exposure  to  infection  Ity  the  manipuKv 
tions  necessary  for  the  proper  treat nieiit  of  the  case.  The  life 
of  the  ftrtiis  is  also  endangered  by 
h)ss  of  blood  through  the  detached 
part  of  the  placenta,  but  especially 
by  interference  with  oxygenation 
of  the  bhunb  if  a  large  portion  of 
the  placenta  is  detached.  If  the 
wImjIc  placenta  is  detached  and  ex- 
pelled before  the  ftetus,  it  must  of 
necessity  die,  unless  it  can  be  de- 
livered from  its  prison  in  a  very 
short  time.  Many  children  die  on 
account  of  their  lack  of  maturity. 
Formerly  about  half  of  Ihechildreii 
succumbed.  As  to  the  mothers, 
the  mortality  used  to  be  25  or 
{even  HS  per  cent,,  but  by  iuiproved 
methods  of  treatment  this  has 
been  brought  down  to  a  small  pei'- 
eentage.  Hofmeier  lost  only  1  in 
46  mothers,  and  in  Pinard's  clinic 
infantile  mortality  has  been  re- 
duced t«j  B.S  per  cent, 

TnalmenL  —The  dangers  threat- 
ening the  mother  and  the  fcetus  are    ajmiri  ifiiisthorrtrifircofoHftoiaiexiKii 
80  great  that,  as  a  general  rule,  we    hm«!. 
ftnay  say  that  thelatter's  life  should 
not  l)e  considered,  but  everything  done  to  save  the  former,  unless, 
of  course,  we  can  save  both.     Still,  if  the  ftetus  has  not  reachtxl 
(tu*  age  of  vial>ility,  we  may  try  to  continue  pregnancy  until  this 
term  is  reached.    If  hemc^rrhage  occurs  before  the  end  of  the  7th 
jnionth,  the  accoucheur  should  try  the  effect  of  aljsolute  rest  in 
[bed,  rectal  sup|>ositories  containing  pnlvis   opii    gr.   i    (6   cenri- 
[grammes),  1  every  3  hours,  fluid  extract  of  viburnum  prunifnlium, 
51  (4  grammes)  intermilly  every  3  hours,  adrenalin,  stypticin.  and 
vaginal  suppositories  with  tannic  acid: 
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The  diet  should  be  cool  and  bland,  and  the  bowels  should  be 
kept  open  with  a  saline  aperient. 
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If  the  fcrtus  is  dead,  it  is  also  best  to  follow  a  similar  course, 
as  the  placenta  will  atrophy,  and  the  danger  of  bleeding  during 
and  after  labor  will  be  much  lessened. 

If  the  hemorrhage  occurs  after  the  foetus  is  viable,  no  attempt 
should  be  made  to  prolong  pregnancy.  The  accoucheur  should 
be  guided  by  two  purposes, — to  stop  the  hemorrhage  and  to 
avoid  injuring  the  mother.  In  most  cases  the  cervix  is  soft 
and  dilatable,  but  in  others  it  is  friable  and  tears  easily.  The 
mother's  condition  may  be  so  low  in  consequence  of  loss  of  blood 
sustained  before  the  arrival  of  the  obstetrician  that  the  first 
indication  is  to  gain  a  little  time  and  allow  her  to  recuperate 
before  beginning  any  operative  manipulations.  Under  such 
circumstances,  and  if  at  the  same  time  the  os  and  the  cervical 
canal  are  closed,  the  proper  thing  to  do  is  to  pack  the  vagina 
and  vulva  very  tightly  with  creolin  cotton  (see  Operations) 
and  cover  the  genitals  with  two  towels  rolled  so  as  to  form  hard 
cylinders  and  retained  in  place  by  a  T-bandage  with  two  tails 
crossed  in  front  of  the  towels.  For  safety's  sake  the  patient 
should,  however,  be  watched  all  the  time  with  regard  to  internal 
hemorrhage  or  blood  soaking  through  the  tampon.  Concealed 
hemorrhage  would  betray  itself  by  weakening  of  the  pulse,  pallor, 
yawning,  and  clamminess  of  the  skin.  If  the  tampon  works  well, 
it  may  be  left  in  2  or  3  hours,  and,  if  necessary,  renewed. 

But  if  the  patient's  condition  warrants  it,  and  the  cervix 
is  dilatable,  it  is  much  better  to  abstain  from  the  tamponade 
and  begin  artificial  dilatation  at  once  either  by  Harris's  or  Bon- 
naire's  method  or  with  metallic  expanding  dilators.  (See  Opera- 
tions.) If  by  this  means  the  os  externum  can  be  dilated  enough 
to  pass  one  finger  througli  the  cervical  canal,  the  placenta  should 
be  detached  from  the  lower  uterine  segment  as  far  as  the  finger 
can  reach.  I^y  this  metliod,  first  recommended  by  Robert 
Harnes,  often  all  hcMuorrhage  sto))s,  and  it  will  do  so  still  more 
surely  when  llio  o))eration  is  re)>eated  with  two  fingers,  because 
tliis  will  detach  the  placenta  from  the  whole  lower  uterine  zone 
(l(»scril)e(l  above.  If  there  is  only  room  for  one  finger  and  the 
c(M'vix  (Iocs  not  readily  yield,  the  smallest  Barnes  bag  (see 
Oi'KHATioys)  can  be  introduced,  and  when  fully  dilated  replaced 
by  the  s(n*oM(l  size. 

As  soon  as  two  fingers  can  be  inserted,  the  foetus  should  be 
ttirnrd  and  <))!C  foot  hrovqht  doirn,  by  Braxton  Hicks's  method, 
which  was  particularly  invented  to  combat  placenta  pra*via, 
and  which  will  1)0  (l(\scnl)('d  in  detail  in  speaking  of  obstetrical 
operations.  When  one  l(»fr  is  brou^rht  down  and  most  of  the 
li(jiior  aninii  has  csca])0(l,  the  thigli  and  the  breech  serve  as  a 
tanij)on  coni])ressing  the  surface  of  the  uterus  from  which  the 
placenta  has  Ixmmi  peeled  ofT. 

If  it  is  a  case  of  marginal  or  lateral  )')lacenta  previa,  there 
is  no  difficulty  in  seizing  the  leg.     If  only  a  small  part  of  the 
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larenta  covers  the  whole  os,  it  may  be  possible  to  get  at  the 
membranes  where  the  suiaUest  flap  is  situated.  Bui  if  I  he  whole 
apace  as  far  as  the  obstetrician  eaii  reach  is  covered  wilh  placenta, 
he  should  lose  no  time  in  perforating  it.  This  may  be  done  with  a 
long,  curved  artery-forceps  or  any  other  suitable  blunt  instrument, 
and  the  opening  thus  made  should  be  dilated  with  the  hngej's. 

Some  recommend  puncturing  of  the  membranes  or  perfora- 
tion of  the  placenta  as  soon  as  the  uterus  can  be  entered,  aa 
then  the  presenting  part  sinks  down  and  presses  against  the 
bleeding  surface;  but  it  facilitates  the  podalic  version  to  have 
unruptured   mendjranes. 

Though  turning  should  be  performed  as  early  as  it  can  be 
done  without  injuring  the  mother,  extraction  should  nol  follow, 
for  witli  low  insertion  of  the  placenta  there  is  such  a  develop- 
|inent  of  blood-vessels  in  the  surroumlings  tliat  even  superficial 
*ars  in  the  cervix  may  be  accom)mnied  l>y  a  henujrrhage  that 
costs  the  ah'eady  exsanguinated  patient  her  life.  When  hem* 
orrhage  is  under  control  by  the  compression  exercised  by  the 
foetus,  we  should  give  the  cervix  all  the  time  needed  for  complete 
dilatation,  which  in  Hofmeier*s  wonderfully  successful  series,  al- 
luded to  above,  proved  to  be  frtnn  \  liour  to  IJ  hours.  During 
this  time  it  is  well  to  give  hypodermic  injections  of  large  doses 
of  ergo  tine — as  much  as  6  grains  (40  centigranunes) — ^or,  proba- 
bly better,  to  give  by  the  mouth  solution  of  adrenalin  cidoride 
or  suprarenal  liquid  witli  cldoretone  {Parke,  Davis  &  Co.)-  »iiv  to 
XXX,  or  hypodermically  adrenalin  tablets  (P.,  D.  tV-  Co.)  contain- 
ing jhi  grain  each,  dissolv€^d  in  15  niinins  distilled  water,  which 
makes  a  1:1000  sulntiun  of  adrenalin:  or  styt»ticin  Merck  iwliich 
comes  in  tablets  containing  o  centigrumines).     (See  below  under 

POST-PAKT ( •  M    H EM(HtH H  A<i  K.) 

In  order  to  avuitl  the  danger  of  air  embolism,  it  is  safer  to 
do   all    manipulation    with    the   |>atient    in    the   dorsal    position* 

KV*hen  the  uterus  is  empty,  it   should  1h*  irrigated   witli  creolin 
inulsion  ( 1   per  cent,). 
The  liemorrhago  may  l>e  so  severe  that  the  ol»stetri(*ian  has 
ot  time  to  spend  from  6  to  10  minutes  tli  sin  fee  ting  his  hands. 
Utider  such  circumstances  he  shouKl  use  sterilized  rubber  gloves. 
^L      While  Hraxlon  Hieks's  method  ilid  so  nmeh  ftir  the  nnither, 
^Hk  practically  ignoreil  tlie  betus.     A  new  era  lias  therefore  begun 
^Ay  the  use  of  Chanipelier  de   Ribes^s  unyielding  bag  an<l  the 
^nihstitution  of  forceps  delivery  for  version.     (See  Operations,) 
^Hriie  memt>ranes  are  m»t  only  rui)ture(J,  but  torn  to  tlie  greatest 
^fcossihle  extent.      If   necessary,   the   placenta   is  al.si»   perf(>rated 
PRnd  torn.     Then   the  bag  is  introduced   through   the  rent   and 
filled  with  fluid.     By  direct  pressure  on  the  bleeding  sm-face  of 
the  uterus  it  arrests  hemorrhage.     By  pulling  on  it  or  by  attach- 
.      ing  weights  to  it  l^y  nirans  cif  a  ri)pe  going  over  a  pulley  at  the 
^Baot  of  the  bed,  the  pressure  is  kept  up  and  dilatation  of  the 
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eervix  is  accomplished.     When  the  fully  expanded  bag  passes, 
there  is  also  room  for  the  head  and  the  forceps. 

If  there  is  any  bleeding  after  delivery,  the  uterus  and  the 
vagina  should  be  tamponed,  the  first  with  sterile  gauze  or  iodo- 
form gauze,  the  second  with  creolin  cotton.  Some  of  the  top- 
most tampons  might  also  be  wrung  out  of  chloride  of  iron  solu- 
tion (1  part  of  liquor  ferri  chloridi  to  10  parts  of  water),  which 
has  still  higher  hirmostatic  power. 

If  much  blood  has  been  lost,  the  anaemic  condition  of  the 
patient  demands  attention  during  or  after  labor.  If  there  is 
not  fluid  enough  circulating  through  the  heart,  this  organ  gets 
out  of  order  and  the  patient  may  die  of  heart  failure.  The  chief 
indication  is,  therefore,  to  increase  the  amount  of  blood  circu- 
lating through  the  body  by  means  of  injection  of  normal  salt 
solution.     (See  Operations.) 

The  foot  of  the  bed  should  be  raised  on  a  chair,  so  as  to  insure 
a  steady  blood-supply  of  the  brain.  The  head  should  never  be 
elevated  above  the  level  of  the  bed.  The  patient  should  be 
surrounded  by  half  a  dozen  bottles  or  rubber  bags  filled  with 
hot  water.  Great  care  should,  however,  be  taken  not  to  have 
the  water  so  hot  as  to  burn  the  patient.  If  the  bottle  is  too  hot, 
it  should  be  wrapped  up  in  a  towel.  Rubbing  of  the  skin  and 
kneading  of  the  muscles  of  the  extremities  are  useful  in  better- 
ing the  peripheral  circulation.  Spirit  of  ammonia  held  under 
the  nose  stimulates  the  nervous  system. 

CiPsarean  section,  both  the  conservative  and  Porro's  opera- 
tion, has  been  successfully  performed  in  several  cases.  The 
latter  is  oftener  indicated  than  the  former.  One  of  the  great 
dangers  in  placenta  pran'ia  is  the  failure  of  the  uterus  to  contract 
after  being  emptied.  Hence  new  hemorrhage  and  often  death. 
This  lack  of  contraction  also  invites  sepsis.  By  removing  the 
uterus  we  cut  off  the  source  of  hemorrhage  and  the  soil  for  in- 
fection. But  Porro's  operation  offers  the  mother  by  far  not  so 
good  chances  as  the  treatment  by  rupture  of  the  ovum,  com- 
pression, dilatation  of  the  cervix,  and  forceps  delivery.  It  should 
therefore  he  reserved  for  cases  in  which  it  is  impossible  to  arrest 
hemorrhage  in  any  other  way,  especially  primipara?  with  undilat- 
able  cervix  and  a  narrow  vagina.  If  the  uterus  contracts  well 
after  the  removal  of  the  fcrtus  and  the  peeling  off  of  the  placenta. 
and  all  liemorrhage  ceases,  the  uterus  may  be  spared. 

Civsarean  section  cannot  be  looked  upon  as  an  operation 
one  should  choose,  except  when  forced  to  it.  The  saving  of  the 
children  does  not  make  up  for  the  greater  loss  of  the  mothers. 

Later,  when  the  acute  danger  is  passed,  the  patient  should 
have  as  much  albuminous  food — meat,  eggs,  milk,  and  bread  — 
as  she  can  digest,  extract  of  red  bone-marrow  (3ii-5ss — 8  to  15 
grammes— t.  i.  d.\  iron,  manganese,  arsenic,  quinine,  phosphorus 
preparations,  strychnine,  and  terraline. 
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§  2.  Premature  Detachment  of  Normally  Inserted  Placenta. 

— It  is  not  only  the  placenta  praevia  that  may  cause  ante-partum 
hemorrhage.  Also  from  the  normally  implanted  placenta  there 
may  be  loss  of  blood  due  to  a  premature  partial  detachment. 
The  hemorrhage  may  be  external  or  internal  (concealed),  or  com- 
bined internal  and  external. 

The  detachment  may  not  implicate  the  border  of  the  placenta. 
In  that  case  there  forms  only  a  more  or  less  large  blood-clot 
between  the  placenta  and  the  uterus,  and  there  is  no  external 
hemorrhage.  In  other  cases  the  blood  may  detach  part  of  the 
margin  of  the  placenta;  the  blood  peels  the  membranes  from 
the  uterine  wall,  and  may  then  appear  outside.  But  if  the  lower 
segment  of  the  uterus  hugs  the  presenting  part  closely,  it  is  also 
possible  that  the  detachment  is  arrested  there.  Under  such 
circumstances  there  may  be  a  very  considerable  loss  of  blood, 
although  none  shows  outside.  In  other  cases,  again,  a  small  part 
of  the  extravasated  blood  may  find  its  way  out,  while  by  far  the 
larger  portion  is  retained  in  the  body  of  the  patient.  The  blood 
rarely  ruptures  the  membranes  and  enters  the  interior  of  the 
ovum.  The  liquor  amnii  being  under  the  same  even  pressure  as 
the  extravasated  blood  resists  its  entrance,  until  the  membranes 
are  ruptured  at  the  lower  pole  of  the  ovum  and  the  liquor  amnii 
escapes.  A  considerable  amount  of  blood  may  also  fill  the  fundal 
region  of  the  uterus. 

This  premature  detachment  of  the  placenta  may  take  place 
during  the  latter  months  of  pregnancy,  when  the  extravasated 
blood  will  cause  irritation  and  bring  on  labor;  or  it  may  occur 
after  labor  has  begun. 

Etiology,  —  The  predisposing  cause  of  the  detachment  is  a 
diseased  condition  of  the  villi  of  the  chorion  or  of  the  decidua 
serotina,  which  often  is  found  in  a  state  of  inflammation.  This 
condition  may  be  of  syphilitic  or  perhaps  gonorrhoeic  origin. 
In  most  cases  it  is  allied  to  nephritis  or  to  the  presence  of  a 
kidney  of  -pregnancy.  Acute  infectious  diseases  or  uterine 
myomata  are  frequently  the  cause.  It  has  also  been  found  in 
connection  with  exophthalmic  goitre  (Graves's  disease).  A 
deep  seat  of  the  placenta  seems  to  predispose  to  the  detachment. 
Women  who  have  borne  many  children  are  more  inclined  to  this 
accident  than  primiparae,  which,  doubtless,  is  due  to  an  inferior 
condition  of  the  endometrium.  General  weakness  and  anspmia  are 
also  predisposing  factors.  Sometimes  injury  is  the  direct  cause  of 
the  detachment,  such  as  a  fall,  a  kick,  or  similar  violence,  or  undue 
exertion  on  the  part  of  the  patient  in  lifting  heavy  weights. 
Violent  uterine  contraction  may  prematurely  diminish  the  size  of 
the  placental  site  so  much  that  the  placenta  is  loosened  from  its 
base.  During  labor  the  detachment  may  be  due  to  a  sudden  dimi- 
nution of  the  size  of  the  uterus,  such  as  happens  in  hydramnion, 
or  after  the  birth  of  the  first  child  in  twin  pregnancies. 

34 


630  ABNORMAL  LABOR. 

Symptoms, — If  there  is  no  external  hemorrhage  to  call  atten- 
tion to  the  concealed  hemorrhage,  other  symptoms  become  so 
much  more  important.  The  patient  experiences  a  sudden  abdomi- 
nal pain.  The  uterus  may  become  much  enlarged,  or  it  may 
assume  an  irregular  shape.  There  is  a  sudden  collapse,  the 
patient  gasps  for  air,  and  her  skin  becomes  pale,  cold,  and  clammy. 
Uterine  contractions  are  weak  or  absent  altogether.  There  may 
be  circumscribed  tenderness  of  portions  of  the  uterus.  Since 
the  foetus  soon  dies,  fetal  movements  cease.  If  there  is  an  external 
discharge  of  blood,  or  at  least  of  bloody  serum,  that  corroborates 
the  diagnosis.  In  rare  cases  the  placenta,  as  in  placenta  prsevia, 
may  be  wholly  detached  and  expelled  ahead  of  the  child,  so- 
called  prolapse  of  the  placenta. 

Diagnosis. — Premature  detachment  of  the  normally  inserted 
placenta  can  hardly  be  confounded  with  anything  else  than 
common  syncope  or  rupture  of  the  uterus.  In  syncope  all  the 
local  changes  are  absent.  In  rupture  of  the  uterus  the  presenting 
part  recedes  .and  enters  the  abdominal  cavity,  where  it  may  be 
felt.  The  uterus  becomes  contracted  and  diminished  in  size, 
while  in  placental  detachment  there  are  weak  contractions  or 
none  and  a  distention  of  the  uterine  cavity. 

Prognosis. — The  prognosis  is  bad  for  both  mother  and  foetus. 
In  106  cases  collected  by  the  late  Dr.  WilUam  Goodell,  of  Philii- 
delphia,  out  of  107  children  only  6  survived,  and  of  the  mothers 
54  were  lost.  The  external  hemorrhage  is  less  dangerous  than 
the  concealed,  since  with  the  former,  as  a  rule,  some  uterine 
contraction  will  set  in  and  moderate  the  loss  of  blood. 

Treatment. — The  first  step  is  to  rupture  the  membranes,  so 
as  to  diminish  the  uterine  cavity.  The  next  indication  is  to  empty 
the  uterus  as  soon  as  possible.  If  the  head  is  engaged,  this  may 
be  done  by  applying  the  forceps;  but  in  most  cases  podalic 
version  must  be  performed,  which,  in  this  case,  unlike  placenta 
prrevia,  should  be  followed  immediately  by  extraction  of  the 
child  and  removal  of  the  placenta. 

If  the  OS  is  not  dilated,  the  accoucheur  should  try  to  open  it 
by  Harris's  or  Bonnaire's  method  or  an  expanding  metal  dilator, 
or,  if  the  ui)per  part  of  the  cervix  is  dilated  and  the  os  resists 
dilatation,  two  to  four  deep  incisions  should  be  made  in  the 
cervix  up  to  the  vaginal  roof.  If  they  bleed  after  the  removal 
of  fcrtus  and  placenta,  they  should  be  closed  with  sutures.  If 
the  cervix  is  not  dilatable  it  may  be  necessary  to  deliver  by 
vaginal  Cirsarean  section. 

After  version  is  performed  or  during  the  application  of  the 
obstetric  forceps,  full  doses  of  ergot,  adrenalin,  or  stypticin 
should  be  given. 

If  the  patient  when  first  seen  is  very  much  affected  by  pain 
and  loss  of  blood,  it  may  be  necessary  to  stimulate  her  with 
strychnine,   nitroglycerin,   digitalis,   or  alcohol  before  exposing 
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her  to  the  shock  of  operative  interference;  but  the  obstetrician 
must  bear  in  mind  that  the  most  important  means  of  saving  the 
patient  is  to  empty  the  uterus  and  cause  it  to  contract  well  by 
kneading  it,  injection  of  hot  water,  alcohol,  vinegar,  undiluted 
tincture  of  iodine,  or  the  application  of  a  faradic  current  of 
electricity.  If  the  bleeding  still  continues,  the  cavity  should  be 
injected  with  liquor  ferri  chloridi,  diluted  with  ten  parts  of  water, 
or  ferripyrine  in  a  similar  solution. 

§  3.  Rupture  of  the  Circular  Sinus  of  the  Placenta. — The 
circular  sinus  forms  a  more  or  less  complete  venous  vessel  in  the 
circumference  of  the  placenta.  It  belongs  to  the  maternal  part 
of  the  placenta.  It  is  formed  by  the  fusion  of  five  or  six  large 
venous  sinuses,  and  is  somewhat  uneven  in  calibre,  one  part 
being  more  voluminous  than  another.  It  may  form  a  complete 
circle  or  be  interrupted  in  places.  When  distended  with  blood, 
it  may  swell  to  the  size  of  a  little  finger.  On  the  cut  surface 
it  shows  a  triangular  lumen.  One  side  is  in  contact  with  the 
decidua,  another  with  the  chorion,  and  the  third  is  full  of  open- 
ings, like  a  sieve,  leading  into  the  sinuses  between  the  cotyledons. 
It  plays  the  rdle  of  a  reservoir  in  which  the  surplus  of  blood  finds 
room  when  pressed  out  of  the  placenta. 

Etiology,  —  This  circular  sinus  may  rupture  on  account  of 
too  great  internal  pressure,  so  much  more  so  as  some  parts  of 
its  course  are  narrower  than  others.  Or  it  may  be  torn  when  the 
rupture  in  the  membranes  extends  to  it.  This  accident  is  most 
commonly  combined  with  placenta  previa  or  the  premature 
detachment  of  a  normally  situated  placenta,  and  is  then  apt 
to  be  overlooked.  But  the  rupture  of  the  sinus  may  occur  also 
as  the  only  source  of  hemorrhage  (Kig.  394).  It  may  arise  during 
pregnancy  or  during  labor.  A  diseased  condition  of  the  decidua 
renders  the  wall  weaker,  and  thus  facilitates  rupture.  Any 
physical  injury,  an  over-exertion,  or  uterine  contractions  during 
labor  may  furnish  the  exciting  cause. 

Symptoms  and  Diagnosis, — As  a  rule,  the  placenta  is  in  cases 
of  rupture  of  the  circular  sinus  situated  low  down  in  the  uterus. 
The  blood  therefore  finds  an  easy  outlet  through  the  os.  There 
is  no  distention  of  the  uterus,  and  no  pain  as  in  detachment  of 
the  normally  inserted  placenta.  Since  the  blood  is  not  retained 
in  the  interior  of  the  uterus,  it  has  a  bright  red  color.  As  a  rule, 
the  loss  of  blood  is  moderate,  but  the  hemorrhage  may  become 
dangerous  by  its  steadiness.  There  is  not  that  sudden  collapse 
as  in  detachment  of  the  placenta,  and  the  physical  signs  of 
placenta  prcevia  are  absent.  When  the  afterbirth  is  examined  a 
small  round  opening  or  a  tear  will  be  found  in  the  sinus,  and 
often  a  blood-clot  extending  in  its  interior  and  plugging  the 
aperture. 

Prognosis, — The  prognosis  for  the  mother  is  better  than  in 


58i 


ABNORMAL  LABOR. 


placenta  prirvia  and  in  preinature  (letarlunont  of  the  normally 
inserted  placenta.  The  heinorrhage  generally  stops  spontane- 
ously by  the  formation  of  a  blond-clot.  The  hemorrhage  is 
vijsil>le  and  not  very  abundant.  For  the  fa-tus  the  prognosvs  is 
less  good,  since  it  may  die  from  atsphyxia,  or  has  to  be  sacrificed 
in  order  to  save  the  mother. 

TreatmenL — If  the  ftetus  is  not  yet  viable,  we  should  try, 
if  possible,  to  ]>ostpone  delivery.  Rest  in  bed,  o]>iates,  vibur- 
num prunifulium,  vaginal  suppusitoricij  with  tannin,  or  pledgets 
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Rupittiro  of  the  ctrcnlar  ninuft  ^f  the  pTar-ptitA.    (Bndin. )    1,  iimhtliojil  cord ;  2,  ootylcdoiu : 
3,  circular  sinus:  4.  bltHxI-cli.t 

dipped  in  dihited  lir[Uor  ferri  chlori^li  in  the  upper  part  of  the 
vagina,  should  be  trie<l.  Ibtt  injeelions  and  tamponade  arc 
too  apt  to  induce  lal»or,  and  cmi  therefore  not  be  recommendeti 
as  long  as  there  is  ho|)e  of  pustjioning  it.  But  if  the  hemorrhage 
continues,  the  uterus  must  be  emptied:  and  then  tamponade 
is  the  best  prejiarattjry  step,  since  it  at  the  same  time  arrests 
hemorrhage. 

If  the  fo'tus  is  viuble  the  nN'ttdiranes  shoiihi  be  ruptured  at 
once,  and  if  the  hemorrhage  <l(»es  not  Mn\>  lalior  should  be  fur- 
thered by  hot  injections,  artificial  dilatation  of  the  ceivix,  and 
deliverv  bv  version. 


§  4,  Rupture  of  Umbilical  Vessels  in  Velamentous  Inser- 
tion.— If  the  umlulieal  vessels  spread  over  thai  portion  of  the 
ovum  which  has  to  be  torn  to  let  the  fn»tus  pass, — so-called  rasa 
prfFria,  — they  may  be  ruptured  and  give  rise  to  hemorrhage:  or 
they  may  be  comj»ressed   between  the  presenting  part  and  the 
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pelvic  brim.  In  both  cases  the  fa^tus  is  in  great  danger  either 
from  loss  of  blood  or  from  asphyxia. 

Diagnosis,  —  This  condition  may  be  diagnosticated  if  one 
feels  a  pulsating  vessel  traversing  the  bag  of  waters. 

Treatment. — The  rupture  of  the  membranes  should  be  post- 
poned till  the  OS  is  wide  enough  to  end  labor.  For  this  purpose  a 
colpeurynter  is  placed  in  the  vagina  and  moderately  distended 
so  as  to  furnish  equal  counter-pressure  to  the  pressure  under 
which  the  liquor  amnii  is  from  within. 

When  the  os  is  sufficiently  dilated  the  membranes  should  be 
ruptured  in  a  place  where  there  is  no  pulsation,  and  if  the  child 
is  not  promptly  born,  it  should  be  extracted  by  forceps  or  version. 

§  5.  Post-partum  Hemorrhage. — After  the  birth  of  the  child, 
hemorrhage  may  be  primary  or  secondary.  Primary  hemorrhage 
may  occur  before  or  immediately  after  the  expulsion  of  the  pla- 
centa. Secondary  hemorrhage  may  set  in  after  an  interval  ex- 
tending from  hours  to  weeks.  The  primary  hemorrhage  may  be 
due  to  lack  of  uterine  contraction  or  to  injuries  sustained  by  the 
soft  parts — lacerations  of  the  cervix,  the  vagina,  or  the  vulva. 
Of  these  two  categories  that  produced  by  atony,  or  inertia,  of 
the  uterine  musculature,  is  by  far  the  more  dangerous. 

We  know  that  the  uterine  veins  become  much  enlarged  during 
pregnancy,  and  form  large  spaces,  so-called  sinuses.  These  are 
embedded  in  the  depth  of  the  muscular  coat  of  the  uterus,  each 
cell  of  which,  as  we  know,  becomes  enormously  hypertrophied  dur- 
ing pregnancy,  and  which  forms  three  powerful  layers  compress- 
ing the  uterus  in  all  directions  (p.  89).  In  the  absence  of  contrac- 
tion the  sinuses  form  large  tubes  with  oval-shaped  lumina  (Fig. 
125),  but  during  contraction  they  are  compressed  to  flat  lines. 

In  normal  labor  the  contractions  and  retraction  (p.  168)  press 
the  walls  of  the  sinuses  against  each  other  till  they  agglutinate 
and  partially  become  impermeable,  or  where  they  open  on  the 
free  surface,  at  the  placental  site,  they  are  compressed  long 
enough  to  give  time  for  the  blood  to  coagulate  in  their  interior. 
Under  those  normal  conditions  the  loss  of  blood  during  and 
after  the  third  stage  of  labor  is,  therefore,  moderate  and  harm- 
less. But  if  this  harmony  is  disturbed,  if  the  uterus  does  not 
contract,  the  blood  may  pour  out  of  the  parturient  canal  in  a 
torrent,  and  the  patient  succumb  in  a  few  minutes.  These 
extreme  cases  are,  however,  rare;  but  more  or  less  serious  post- 
partum hemorrhage  is  by  no  means  infrequent. 

Etiology.  —  This  accident  is  comparatively  common  among 
women  of  the  higher  classes,  who  lead  a  life  of  leisure  and  have 
little  developed  muscles  and  an  over-sensitive  nervous  system. 
Sickly  or  amrmic  women,  who  have  a  poor  constitution,  are  more 
liable  to  uterine  inertia  than  their  healthier  and  more  robust 
sisters.    The  event  is  observed  more  frequently  in  hot  climates, 
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at  least  in  women  who  are  not  acclimated.  It  is  described  as  a 
positive  danger  in  store  for  English  women  sojourning  in  East 
India,  and  a  similar  experience  may  be  expected  when  American 
women  follow  our  armies  to  the  newly-acquired  possessions  in 
the  tropical  regions  of  the  Atlantic  and  the  Pacific. 

Anything  that  causes  defective  uterine  contraction  is  apt  to 
lead  to  post-partum  hemorrhage.  Multiparous  women  are  more 
exposed  than  others,  doubtless  on  account  of  a  deterioration  of 
the  uterine  musi-le-fibres.  Previous  hard  labors  and  sepsis  seem 
es|>ecially  to  predispose  the  patient  to  post-partum  hemorrhage. 
There  may  he  an  original  weakness  of  the  musculature,  which  is 
particularly  found  in  bicornute  uteri.  The  contractive  force 
may  l>e  exhausted  by  a  protracted  labor.  Great  distention  of 
the  uterus,  as  in  hydramnion  or  in  twin  pregnancies,  predisposes 
to  it.  Likewise  sudden  evacuation  of  the  uterus,  as  in  precipitate 
labor,  rapid  forceps  delivery,  or  extraction  after  version.  Reten- 
tion or  adhesion  of  the  placenta  or  membranes,  especially  of 
placentae  sucoenturiata*.  or  an  abnormally  thick  decidua  serotina. 
is  a  frequent  cause  of  hemorrhage.  Improj^er  treatment  of  the 
third  stajie  of  labor  may  directly  induce  it.  Not  only  the  old- 
fashioned  pulling  on  the  umbilical  cord  is  objectionable:  but 
even  the  expression  method,  if  used  l>efore  there  is  a  spontaneous 
contraction  of  t!;e  uterus,  is  likely  to  Kx^sen  parts  of  the  placenta 
from  the  uterine  wall  while  the  more  intimately  connected  por- 
tions riMuain  adherent.  A  distended  bladder  or  loaded  bowel 
may  also  interfere  with  uterine  contraction  and  cause  hemorrhage. 
In  a  iHMuiulous  abdomen  tie  uterus  is  not  properly  supported 
and  alnlominal  pressure  is  we;;k.  The  use  of  chloroform  in  large 
quantity  weakens  the  uteriiu*  contractions  and  is  a  frequent  cause 
of  post-partum  heniorrhage. 

Uterine  contraction  may  bo  irrocular,  so  that  one  part  of  the 
uterus  is  n:ore  coniraotovi  tr.ar.  ar.o::.er.  Thus,  we  have  seen 
above  p.  o7v>  that  ti.oro  ::.ay  Iv  a  totariic  contraction  at  the 
contraction  rir.s:.   wViv'::   :v.ay   oi^v.s<"    reiention  of   the  placenta. 

:o  Ti ::  :i:!-.>  :a\  —  scv-called   paralysis 

r  '.::i«.iing  tissue   contracts. 

utcTv.s  where  the  serotina 
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the  hemorrhage  is  not  so  j>rofiisp.  the  uterus  may  alternately 
contract  and  relax,  Froni  time  to  time  large  clots  followed  by 
fluid  blood  are  expelled. 

After  severe  loss  of  blood,  the  patient  long  remains  weak  and 
aniPTuic.  It  may  take  months  and  even  years  before  she  cjuite 
recovers. 

Difignofiu. — ^A  point  of  great  practical  importance,  and  which 
must  be  settled  at  once,  h  whether  ttie  souree  of  the  hemorrhage 
h  the  interior  of  the  uterus — that  is,  the  |>laeental  site— or  some 
tear  in  the  eervix,  tlie  vagina,  or  the  vulva,  especially  the  peri- 
neum. This  question  is  promptly  answered  by  palpating  the 
womb-  If  it  is  small,  hard,  and  w^ell-eontraeted,  the  body  of  the 
uterus  may  be  excluded,  and  we  may  search  for  injuries.  By 
spreading  open  the  vulva  we  see  the  perineal  body  and  a  part  of 
the  vagina.  With  the  linger  we  may  feel  tears  higher  up  in  the 
same  or  in  the  cervix.  By  turning  the  palient  on  lier  left  side  and 
introducing  Sims's  speculum  and  retractors  the  spurting  vessel 
may  be  seen  ami  nmtle  accessible  to  treatment. 

Another  distinctive  point  is  the  character  of  the  hemorrhage. 
If  the  source  is  an  injury  to  tlie  soft  parts,  the  flow  is  much  less; 
it  is  steady;  the  blood  has  a  bright  red  color;  and  it  is  fluid.  In 
intra-uterine  hemorrhage  tlie  loss  of  blood  is  much  larger,  the 
flow  is»  as  a  rule,  interrupted,  the  color  is  darker,  and  from  time 
to  time  clots  are  exi)elhML 

I  If  we  feel  the  uterus  large,  soft,  and  flabby,  the  blood  comes 
from  the  interior,  and  no  time  should  ()e  lost  by  looking  for  other 
sources,  which  may  be  attended  to  later,  whereas  the  uterine 
emorrhage  is  an  urgent  indication  for  immediate  therapeutic 
tion. 

Trenlment. — The  treatment  is  partly  prophylactic,  partly 
curative.  Much  can  be  done  to  prevent  post-part um  hemorrhage, 
ami  it  may  even  be  said  that  with  proper  management  of  labor 
the  event  is  rare  and  may  never  be  seen  in  its  liigher  degrees. 
From  the  moment  the  child  is  born  till  at  least  half  an  hour 
after  the  placenta  is  delivered,  the  fundus  of  the  uterus  should 
be  lield  without  interruption  by  the  hand  of  the  obstetrician  or 
the  nurse.  When  it  is  properly  contracted,  n<jthing  more  should 
be  done.  But  the  moment  it  is  felt  to  s<*ften,  the  abdominal 
wall  should  be  moved  gently  from  side  to  side  and  from  the 
front  to  the  back  and  rice  versa.  In  this  way  a  mild  tickling  of 
the  peritoneal  surface  of  the  fundus  is  pro(hiced.  which  may  be 
all  that  is  needed  to  call  forth  renewed  powerful  contractions. 
If  that  does  not  suffice,  the  womb  may  be  kneaded  and  squeezed 
with  the  same  hand. 

The  pulse  gives  sometimes  a  warning  of  impending  danger. 
In  normal  deliveries  it  drops  to  70  or  HO  heats  in  a  minute.  If 
it  ranges  from  100  to  120  the  obstetrician  should  l>e  particularly 
watchful,  and  should  under  no  circumstance  leave  the  patient. 
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The  rectum  should  always  be  emptied  before  labor.  A  full 
bladder  should  be  evacuated  with  a  catheter,  unless  the  patient 
can  micturate. 

If  the  hemorrhage  is  not  serious,  the  uterus  need  not  be  en- 
tered. It  suffices  to  compress  the  fundus.  As  soon  as  there  are 
contractions,  the  accoucheur  should  try  to  press  the  placenta  out 
by  Crede's  method.  Blood-clots  are  likewise  pressed  out  from 
above  or  helped  out  by  introducing  one  finger  into  the  os.  But 
if  this  does  not  arrest  the  hemorrhage,  the  well-disinfected  hand 
should  be  introduced  and  the  placenta  removed  as  described 
above  (p.  441). 

The  aorta  can  easily  be  felt  and  compressed  against  the 
vertebral  column  a  little  above  the  promontory.  This  procedure 
does  not  shut  off  the  blood  supply  of  the  uterus,  since  there  comes 
as  much  blood  through  the  ovarian  artery  as  through  the  uterine; 
but  it  diminishes  the  supply  by  one-half,  and  once  located,  the 
artery  niay  be  compressed  by  an  unskilled  assistant,  while  the 
doctor  is  otherwise  engaged  in  the  interest  of  the  patient. 

The  uterus  itself  may  be  powerfully  compressed  by  pushing 
two  fingers  up  in  the  posterior  vault  of  the  vagina,  against  the 
posterior  wall  of  the  uterus,  and  forcing  the  fundus  down  with 
the  other  hand.  Sometimes  the  compression  can  be  made  even 
more  effectual  by  placing  the  inner  fingers  against  the  anterior 
vault  so  as  to  reach  the  anterior  wall  of  the  anteflexed  uterus. 

Both  the  extremes  of  temperature  are  exciters  of  uterine 
contraction;  but  there  is  this  difference,  that  a  low  temperature 
weakens  the  patient,  who  is  already  cold  and  exhausted  by  loss 
of  blood,  while  a  high  temperature  is  a  powerful  restorative. 
Cold  should  therefore  be  applied  only  in  a  transient  way.  A 
towel  may  be  wrung  out  of  ice  water  and  used  for  slapping  the 
lower  part  of  the  abdomen  in  front  of  the  uterus.  Heat  may  be 
applied  in  the  shape  of  intra-utcrine  injection  of  hot  water 
(110-115°  or  even  120°  F.).  Although  this  is  very  painful,  the 
patient  must  stand  it.  There  is  no  time  for  administering  an 
anaesthetic,  and,  besides,  it  is  too  dangerous.  Hot  cloths 
should  be  applied  to  the  skin. 

All  the  remedial  resources  so  far  considered  aim  at  the  estab- 
lishment or  strengthening  of  uterine  contraction,  a  physiological 
act  which  will  in  the  vast  majority  of  cases  result  in  arrest  of  the 
hemorrhage. 

If,  however,  tiie  flow  continues,  another  class  of  remedies  is 
at  our  disposal,  those  which  chiefly  act  in  a  chemical  way,  by 
causing  the  blood  to  coagulate.  Instead  of  using  plain  hot  water, 
the  writer  employs  an  emulsion  of  creolin  (1  per  cent.),  which  is 
both  astringent  and  antiseptic.  An  ounce  of  undiluted  tincture 
of  iodine  was  injected  to  great  advantage  by  Dupierris,  a  phy- 
sician practising  in  the  West  Indies,  and  his  example  has  been 
followed   by   many   others.     The   tincture   certainly  coagulates 


coagula  tormec 
are  not  so  hard  as  tliose  produced  by  iron  salts. 

The  late  Dr.  R,  A.  F;  PeiinKse,  of  Philadelphia,  jiraised  in  the 
highest  terms  conimon  vinegar,  both  as  an  irritant  and  as  an 
astringent.  He  reeonunended  to  j>oiir  a  few  tahlespoonfuls  of 
vinegar  out  inlu  a  vessel^  dip  a  clean  rag  or  pocket-handkerchief 
into  it,  carry  it  with  the  hand  into  tlie  cavity  of  the  uterus,  and 
squeeze  it.  If  necessary,  this  prncednre  is  repeated  2  or  3 
times.  This  sountls  rather  antiquateil  in  our  days,  when  we  hear 
only  of  ase]^li(*  gauze,  sterihzed  fluids,  ami  disinfected  hands. 
But  I  can  easily  irruigine  situations  in  which  this  old  remedy  may 
be  the  best  available  and  may  save  lives  that  otherw^ise  would 
be  lost.  Advices  that  are  admira!>Ie  in  lying-in  hos))itals  and  umy 
be  followed  to  advantage  in  wealthy  private  [iractice,  where 
every  possible  event  has  been  aiiticijiated  and  provisions  made 
to  meet  it,  may  not  l>e  practicable  under  all  circumstances.  Let 
us.  for  instance,  take  the  case  of  a  physician  called  in  a  hurry 
by  a  midwife,  whtjse  palient  is  bleeding  to  ileath.  Umler  such 
circumstances  it  would  be  folly  to  alistain  from  acting  because 
of  the  remtjte  danger  of  infection.  The  present  danger  of  colhipse 
and  death  from  loss  of  blood  is  the  issue  to  be  met,  and  perha|>s 
it  is  well  then  to  think  of  the  old  time-honored  vinegar,  which 
is  found  in  every  dweUiiig,  can  be  a]v(ilied  witliout  apparatus, 
excites  the  uterus  to  eon  traction,  eoagtdates  albumen,  and  even 
has  antiseptic  properties, 

I  purposely  keep  the  liquor  ferri  chloriili  for  the  last.  I  carry 
it  always  in  my  satchel,  Imt  I  do  not  think  that  I  have  ever  used 

»it  in  an  obstetric  case.  It  is  a  most  powerful  sty]jtic.  and  by  the 
chlorine  it  contains  it  has  also  antiseptic  value;  but  the  coagula 
produced  by  it  are  hard  and  slow^  to  disintegrate,  and  [>ef<»re  their 
removal  they  are  apt  to  become  infected,  1  look,  therefore, 
upon  tins  remedy  as  a  last  resort,  to  l)e  used  only  when  every- 
thing else  fails.  It  may  be  used  as  iiitra-ulerine  injecticm  diluted 
I  with  from  i\  to  10  i*arts  of  water  or  squeezed  out  undiluted  from 
B  pad  carried  up  to  the  fundus.  After  having  used  a  styptic, 
the  uterus  should  no  longer  be  compressed,  as  the  compression 
Diight  lead  to  the  detacliment  of  a  tlirombus,  and  thus  start  the 
bleeding  again. 

Of  late  the  extract  of  the  suprarenal  ca])sule  has  l>een  much 
praised  for  any  kind  of  hemorrhage.  It  is  said  both  to  be  astrin- 
gent and  to  cause  uterine  eontractioiu  Dr.  James  B.  Moore 
dissolveii  3iii  of  Armour's  pulv<>rized  extract  in  Sviii  of  water 
and  filtered  il  through  sterile  gauze.  In  this  he  dipped  a  strip 
of  gauze  }  inch  (2  centimelres)  wide  ami  Ik  yards  long,  and 
packed  it  all   into   the  uterus,   removed    it    shortly    after,  and 

N washed  out  with  sterile  water.  Simultaneously  he  gave  gr.  x  of 
the  extract  by  the  mouth.  The  luemostatic  effect  of  the  drug 
when  used  locally  or  internally  is  said  to  occur  in  less  than  a 
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minute/  Parke,  Davis  &  Co.  have  two  preparations, — solution 
adrenalin  chloride  1 :  1000,  and  suprarenal  liquid  with  chloretone, 
— either  of  which  may  be  administered  internally  in  doses  of 
ni^v-xxx.  To  this  they  have  added  adrenalin  tablets  containing 
each  yJif  grain — a  Httle  less  than  1  milligramme  (see  page  527). 

Stypticin  given  internally  or  hypodermically,  dissolved  in 
water  (1  tablet  containing  5  centigrammes  —  |f  grain),  and 
repeated  according  to  circumstances,  is  also  a  valuable  haemo- 
static.    It  is  said  also  to  be  analgesic. 

If  an  electric  battery  is  available,  it  should  be  used  at  an  early 
date.  Either  the  faradic  current  or  the  interrupted  battery  cur- 
rent may  be  applied  to  great  advantage.  One  pole  should  be 
placed  at  the  fundus  and  the  other  alternately  at  either  side  of  the 
cervix  through  the  abdominal  wall,  where  it  will  reach  the  large 
cervical  ganglion  that  is  in  connection  with  most  of  the  nerves  sup- 
plying the  uterine  muscle  bundles.  It  is  probably  the  most  pow- 
erful exciter  of  uterine  contractions.  As  soon  as  the  uterus  is 
empty,  some  preparation  of  ergot  should  be  given  hypodermically. 

Besides  these  measures  directly  aiming  at  uterine  contraction 
and  coagulation  of  the  blood  in  the  veins  of  the  placental  site, 
there  are  others  which  may  be  attended  to  simultaneously. 
The  windows  should  be  opened;  the  patient  should  be  fanned. 
If  pure  oxygen  is  available,  it  should  be  administered.  The 
foot  of  the  bed  should  be  raised,  with  a  view  to  causing  the  blood 
in  the  body  to  gravitate  towards  the  brain.  All  four  extremities 
may  be  wrapped  up  in  roller  bandages,  beginning  from  the  distal 
end  and  ending  with  circular  compression  of  the  arms  and  legs 
near  the  axillae  and  the  groins.  By  this  means — so-called  auto- 
infusion — the  blood  is  concentrated  around  the  vital  organs, — 
the  heart,  the  lungs,  and  the  brain. 

Transfusion  of  defibrinated  blood  from  another  individual 
is  effective,  but  takes  much  time  and  is  not  easily  obtained. 
Much  simpler  is  the  intravenous  or  subcutaneous  injection  of 
normal  salt  solution.     (See  Operations.) 

Strychnine  (gr.  -^V  up  to  gr.  iV  in  all — from  2  to  6  milli- 
grammes), nitroglycerin  (gr.  tIit  up  to  gr.  ^V— from  i  to  2  milli- 
grammes), tincture  of  digitalis  {nix  up  to  .^^ss — 60  centigrammes 
to  2  grammes),  or  atropine  (gr.  ^h  to  ^V — i  to  1  milligramme) 
should  be  injected  hypodermically  as  stimulants  for  heart  and 
lungs.  Spirit  of  ammonia  should  be  held  near  the  nostrils.  Cam- 
phorated oil  (3SS — 2  grammes)  may  be  injected  into  the  muscles 
every  \  hour. 

When  the  imminent  danger  is  passed,  the  patient  should  be 
watched,  and  the  injection  of  normal  salt  solution  or  the  admin- 
istration of  the  above-mentioned  drugs  should  be  repeated  until 
all  danger  is  passed. 

'  J.  B.  Moore,  private  communication:  W.  H.  Bates,  N.  Y.  Med.  Record,  Febniaiy 
9, 1901,  vol.  lix..  No.  G.  p.  207;  E.  A.  Shafer,  British  Medical  Journal,  Aprfl  27, 1901. 
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After  emptying  the  uterus,  it  has  been  recommended  to  pack 
it  and  the  vagina  with  iodoform  gauze.  So  large  a  quantity  may 
be  needed  for  this  purpose  that  it  may  not  be  without  danger 
from  the  poisonous  quality  of  the  drug,  which  would  be  obviated 
by  taking  sterilized  gauze.  It  is  more  rational  and  more  in  har- 
mony with  nature's  own  methods  to  rely  on  contraction  and 
coagulation  without  leaving  any  foreign  body  in  the  uterus. 
Tamponing  is  in  most  cases  surperfluous.  It  is  not  reliable, 
and  it  contains  an  element  of  danger  as  to  sepsis.  At  all  events, 
this  method  should  be  reserved  for  cases  where  the  hemorrhage 
resists  all  other  treatment,  and  then  I  take  it  to  be  better  to  soak 
some  of  the  gauze  in  diluted  liquor  ferri  chloridi.  After  12  hours 
the  tampon  may  safely  be  removed. 

Hemorrhage  is  often  followed  by  a  stage  of  nervous  excite- 
ment. When  reaction  sets  in,  the  patient  may  suffer  from  intense 
throbbing  headache,  great  intolerance  of  light  and  noise,  or 
general  prostration.    The  best. remedy  for  these  troubles  is  opium. 

When  the  acute  danger  is  over,  attention  should  be  directed 
to  proper  alimentation  and  compensation  for  loss  of  blood.  The 
food  should  be  nitrogenous, — milk,  meat-juice,  and  eggs;  later, 
oysters,  boiled  sweet-bread,  and,  finally,  poultry,  ham,  and 
meat.  At  this  stage  burgundy  or  port  wine  may  also  be  useful, 
while,  as  long  as  there  is  any  tendency  to  bleeding,  alcohol,  by 
increasing  the  inclination  thereto,  does  harm  and  should  not  be 
given,  except  in  the  form  of  whiskey  or  brandy  as  a  stimulant 
to  combat  threatening  collapse. 

Regarding  drugs,  the  extract  of  red  bone-marrow  (pure  or  as 
carnogen  or  haemaboloids)  is  the  most  effective  rebuilder  of  blood 
that  I  know  of.  The  peptonoid  of  iron  and  manganese  (among 
the  imported  preparations  Gude's  and  Diettrich*s,  among  the 
domestic  feralboids)  is  claimed  to  be  more  assimilable  than  other 
chalybeates.    The  author  has,  however,  seen  excellent  effect  of — 

B  Solution  ferrous  malate  (Amer.  Pharm.  Mfg.  Co.) 

(or  Tinctura  ferri  pomata  of  the  German  Pharmacopoeia), 
Tinct.  cinchonas  co.,  aa  part.  seq. — M. 
Sig. — A  teaspoonful  three  times  a  day  after  meals. 

With  the  drugs  named  may  also  to  advantage  be  combined 
arsenic,  phosphorus,  cod-liver  oil,  terraUne,  protonuclein,  and 
other  tissue  builders. 

Secondary  Hemorrhage. — Hemorrhage  may  recur  w^ithin  a  few 
hours  of  the  primary  one,  and  may  then  be  looked  upon  as  a  con- 
tinuation of  the  same;  but  it  may  also  appear  weeks  and  even 
months  after  delivery. 

It  may  be  brought  on  by  a  sudden  mental  emotion,  pleasant 
or  unpleasant.  It  may  appear  when  the  patient  suddenly  rises 
to  the  erect  posture  or  strains  herself  in  any  muscular  effort. 
Abuse  of  alcoholic  drinks  is  very  apt  to  lead  to  it.  It  may  be 
due  to  sexual  intercourse.     Albuminuria  or  malaria  may  give 
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rise  to  it.     Sometimes  the  cause  is  retention  of  a  piece  of  the 
placenta  or  of  the  membranes,  or  retroflexion  of  the  uterus. 

The  mildest  form  of  bleeding  is  the  return  of  bloody  lochia 
(p.  229). 

Treatment, — The  treatment  differs  according  to  the  amount 
of  blood  lost  and  the  cause  of  the  trouble.  A  retroflexed  uterus 
should  be  replaced  and  kept  up  with  a  large  pessary  during  the 
period  of  involution,  at  the  end  of  which  it  is  advisable  to  fasten 
the  organ  in  the  right  position  by  some  suitable  operation.*  If 
any  part  of  the  ovum  is  retained,  it  is  removed  by  digital  or 
instrumental  curettage.'  If  possible  the  finger  should  be  pre- 
ferred, since  the  use  of  the  curette  in  the  soft  puerperal  uterus 
may  result  in  perforation,  or  pathogenic  microbes  may  be  carried 
from  the  surface  of  the  uterus  into  the  deeper  tissue.  If  there  is 
reason  to  believe  the  hemorrhage  is  of  malarial  origin,  quinine 
and  arsenic  are  indicated;  and,  if  possible,  the  patient  should 
change  her  residence,  at  least  temporarily.  Albuminuria  demands 
proper  treatment  of  the  kidneys.  The  bowels  must  be  kept  open. 
The  fluid  extract  of  ergot  should  be  given.  The  writer  has  also 
seen  good  eff'ect  of  a  decoction  of  cotton-root  bark: 

R     Oossypii  radicis  corticis  raspati Jiv. 

Sig. — Boil  3  heaping  teaspoonfuls  with  1  pint  of  water  for  15  minutes  ;  strain. 
Drink  one-third,  cold,  three  times  a  day. 

Some  praise  tinctura  cannabis  Indicjp.  Plain  hot  vaginal 
douches  are  useful  and  may  be  strengthened  by  the  addition  of 
liquor  ferri  chloridi  (half  a  teaspoonful  to  a  pint).  Tannin  pes- 
saries may  also  be  left  in  the  vagina.  A  blister  on  the  sacrum  is 
said  to  have  a  good  eff'ect.  If  the  hemorrhage  is  considerable 
and  does  not  yield  to  these  remedies,  the  vagina  and,  perhaps, 
the  uterus,  should  be  tamponed,  and  counter-pressure  exercised 
over  the  lower  part  of  the  abdomen. 

The  return  of  bloody  lochia  should  be  treated  with  rest  in 
bed,  an  ice-bag  over  the  symphysis,  hot  vaginal  injections,  and 
ergot  or  dilute  sulphuric  acid  by  the  mouth. 

§  6.  Inversion  of  the  Uterus. — Inversion  consists  in  the  turn- 
ing inside  out  of  the  uterus.  It  is  said  to  be  so  rare  that  only  one 
case  was  observed  in  200.000  cases  of  confinement  in  the  Rotunda 
of  Dublin.  I  am  inclined  to  think  that  this  is  due  to  the  superior 
method  in  which  normal  labor  has  been  conducted  of  old  in  that 
institution.  Havinp:  personally  seen  at  least  three  cases,  I  cannot 
believe  that  the  accident  should  be  one  of  so  extreme  rarity,  and 
most  authors  speak  of  it  in  terms  of  familiarity.  Still  it  is  un- 
doubtedly rare,  and  has  become  much  rarer  since  the  management 

"Garrigues,  Diseases  of  Women,  3d  ed.,  pp.  471,  474-478;  Gynecology,  1900^ 
p.  248. 

'  Garrigues,  Diseases  of  Women,  p.  180 ;  Gynecology,  p.  63. 
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Fig.  395. 


f  normal  labor  has  been  improved,  particularly  since  pulling  on 
the  uiubiliral  t^ord  has  ^iveii  way  to  expression  of  tlie  pbieenta. 

Three  degrees  of  iriversiun  may  be  diHtinguisheib  in  the 
1st  (Fig.  395)  there  is  a  mere  intieniation  of  the 
fundus,  a  bulging  inward.  In  the  2d  degree  (Fig. 
396)  the  partially  inverted  uterus  fornis  a  tumor 
in  the  vagina.  In  the  3d  degree  the  inversion  is 
complete  (Fig.  397),  the  whole  uterus,  inclusive  of 
the  cervix,  being  turned  in:«iide  out  and  forming  a 
tumor  outside  of  the  vulva,  ^"^^ 

Etiolotiif. — The  inversion  may  l)e  j>rndured  arti- 
ficially through  imi^roper  management,  or  arise  spon- 
taneously.    Under    all     circumstances    it   can    only 
happen  when  the  ]>laeenta  is  not  implanted,  as  it     invmi^ofthe 
ntirmally  is,  on  the   walls  of  the  body,  but  on  the  uu^r^^.%  ut  th^rev, 
fumliis.      Formerly   ihe    placenta   was  removed   l>y    '^^"'-'^ 
winding  tlie  cord  around  the  hugers  of  one  hand,  aiul  often   l>y 
pressing  simultaneously  on  the  ]>lacenta  in  the  neighborhood  of 
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Inoomiilete invetsioii  of  the  uu?m!!.    (£knuc6,) 


the  cord.  If  we  ?«uppose  the  placenta  to  be  somewhat  adherent 
and  the  uterus  not  tn  b(*  well  retracted,  we  can  easily  imagine 
that  the  fundus  nnght  fctUow  tlie  traction  exercised  on  it  from 
below  and  become  inverted.  This  movement  would  be  Beeonded 
if  pressure  were  exercised  on  the  fundus.  Even  the  expression 
[method^  if  not  used  properly,  may  favor  it.     Thus,  if  the  acctni- 
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cheur  is  in  too  great  a  hurry  about  expre.si^iing  the  placenta,  and 
does  it  in  the  al>seiice  of  a  spontaneous  contraction,  he  may  push 
the  fundus  in. 

But  there  is  no  doui*t  tliat  inversion  may  occur  without  any 
fault  of  the  ohstetrician,  the  midwife,  or  the  patient  henself. 
In  the  first  ])lace,  the  accident  is  apt  to  occur  in  cases  of  precipi- 
tate labor,  where  nobody  touches  the  womb.  Here  it  is  the  child 
dangling  between  the  legs  of  the  mother  which  pulls  on  the  cord, 
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ik-te  invrniimi  tif  ihe  uli*ni*.     (Btiiviii  fLiiiJ  rJiiK^**,)    a,  mtmn  Veneris;   b,  Jttbitim  mAJuff: 
luinu!*;    *f.  olitorln;    t\  itx^ittg  uduuriiis;  /,  vhi^Idh;   p,  f*8  exiemum;  A,   mucHjiis  mem- 


and,  if  lids  does  not  tear  or  the  placenta  become  detached,  the^y 
fundus  may  be  |)u]led  down  through  the  contraction  ring.  Sec^H 
oTidly,  there  are  mimenius  observatioiLS  in  which  the  mechanism 
could  be  tlistinrtly  felt  to  consist  in  the  relaxation  of  the  central 
part,  corresponding  to  tlie  placental  site,  and  strong  contraction 
of  the  surrounding  tissue,  so  tliat  the  lax  part  sank  inward,  was 
seized,  and  was,  so  to  say,  sucked  down  by  the  contracting  part. 

Inversion  has  becti  observed  also  as  a  post-mortem  occurrence, 
the  gases  ilevelo]>ed  iti  the  abdominal  cavity  having  expansive 
power  enough  to  turn  the  uterus  inside  out.  , 

Sifttipioms. — The  inversion  is  often  accompanied  by  a  sudden, 
sharp  pain  in  the  alidomen.    The  intense  irritation  of  the  nervous 
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system  due  to  the  displacement  of  the  uterus  and  the  tension  of 
its  peritoneal  coat  and  ligaments  produces  shock.  But  the  chief 
symptom  is  a  post-partum  hemorrhage  which  may  assume  such  pro- 
portions that  the  patient  faints,  goes  into  convulsions,  or  even  dies. 

Diagnosis. — By  placing  the  hand  on  the  womb,  it  is  found 
bulging  inward,  or  the  whole  ball  formed  by  the  organ  in  normal 
delivery  may  be  absent.  A  red,  globular,  bleeding  tumor,  covered 
with  mucous  membrane,  may  be  seen  protruding  from  the 
genitals;  or  it  may  be  felt  with  one  finger  in  the  vagina  or  in  the 
uterus;  or  if  the  whole  hand  is  passed  into  the  cavity,  one  may 
feel  the  fundus  bulging  downward. 

The  only  thing  inversion  may  be  confounded  with  is  a  uterine 
polypuSy  but  the  differential  diagnosis  is  easily  made  with  a 
uterine  sound,  which  passes  a  polypus  and  ascends  to  the  fundus, 
while  in  inversion  it  is  soon  arrested  by  the  invaginated  uterus. 
In  a  case  of  hollow  polypus  the  sound  does  not  enter  the  uterus 
either,  but  the  tumor  contains  fluid,  is  softer  than  the  inverted 
uterus,  and  is  an  exceedingly  rare  affection^  that  by  its  nature  is 
excluded  from  a  puerperal  case.* 

Prognosis, — Inversion  is  a  very  dangerous  condition,  which 
may  end  fatally. 

Treatment. — As  soon  as  the  diagnosis  is  made,  the  uterus 
should  be  replaced,  which  is  much  easier  in  the  beginning  than 
later. 

If  the  uterus  is  only  indented,  the  hand  must  be  introduced 
and  the  closed  fist  used  to  push  back  the  incurved  portion  of  the 
womb.  If  true  invagination  is  already  accomplished,  the  fingers 
of  one  hand  should  be  inserted  through  the  abdominal  wall  into 
the  funnel-shaped  depression  formed  by  the  inverted  uterus, 
and  excentric  pressure  should  be  exercised  on  the  ring  encircling 
the  invaginated  portion,  while  the  accoucheur  tries  to  replace 
the  prolapsed  portion  with  the  other  hand.  Sometimes  this 
may  be  facilitated  by  covering  it  with  a  gauze  pad.  Before 
replacing  it  it  should  be  rinsed  with  a  vaginal  injection  or  affusion 
of  crcolin  emulsion.  If  the  obstetrician  would  simply  press  on  the 
most  prominent  portion  of  the  tumor  in  the  hope  of  reinverting 
it,  he  would  probably  meet  with  insuperable  resistance,  for  by 
so  doing  he  would  create  a  new  invagination  inside  of  the  other 
and  going  in  the  opposite  direction.  He  has  better  chances  if 
he  tries  to  replace  the  uterus,  like  the  intestine  in  a  hernia,  by 
pressing  on  the  part  that  has  come  out  last  and  trying  to  replace 
that  first  and  then  the  next  highest  portion,  and  last  of  all  the 
fundus  (McClintock's  method).  But  the  best  of  all  methods 
is  based  upon  the  known  anatomical  distribution  of  the  fibres 
of  the  inner  layer  of  the  muscular  coat  of  the  uterus  (Fig.  121, 
p.  91).     By  pressing  exclusively  on  the  uterine  opening  of  one  of 
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the  Fallopian  tubes,  while  counter-pressure  is  exercised  from 
above,  this  horn  may  be  rein  verted,  thereafter  the  other,  and 
finally  the  remainder  of  the  uterus  (Noeggerath*s  method). 

When  the  uterus  is  replaced  it  should  be  manipulated  with 
both  hands,  so  as  to  bring  it  into  a  condition  of  strong  retraction, 
which  should  be  followed  by  a  hot  antiseptic  intra-uterine 
injection,  and,  if  needed,  even  a  styptic  injection  or  gauze 
tamponade.  Besides  replacing  and  kneading  the  organ,  the 
accoucheur  should  use  the  remedies  described  in  treating  of 
post-partum  hemorrhage. 

The  question  presents  itself  how  to  deal  with  the  placenta, 
if  that  is  still  attached  to  the  inverted  wall  of  the  uterus.  Here 
the  obstetrician  finds  himself  between  the  two  horns  of  a  dilemma. 
By  removing  the  placenta  he  will  diminish  the  surface  to  be 
replaced,  but  in  peeling  it  off  he  may  increase  the  hemorrhage. 
If  the  placenta  is  partially  detached,  it  is  best  to  detach  it  alto- 
gether before  attempting  reinvagination.  If,  on  the  other  hand, 
it  is  still  adherent  all  over,  it  is  best  to  leave  it  undisturbed  and 
try  to  pusii  it  back  together  with  the  inverted  portion  into  the 
interior  of  the  uterus.  But  if  the  accoucheur  does  not  succeed 
in  his  attempt,  he  should  try  the  other  way  and  remove  it  first. 

If  reposition  proves  impossible,  a  colpeurynter  filled  with 
ice-water  should  be  placed  in  the  vagina.  This  will  arrest  hemor- 
rhage, and  sometimes  at  the  end  of  some  hours  it  may  be  possible 
to  replace  the  uterus.  Before  givinsj  up  the  case,  the  obstetrician 
should  try  Courty's  method,  in  which  two  fingers  of  the  left  hand 
are  introduced  into  the  rectum,  and  attempt  to  open  the  con- 
stricting ring,  while  the  fingers  of  the  right  hand  are  made  to 
press  on  the  base  of  the  tumor;  and  even  the  method  of  Tate, 
of  Cincinnati  (Fig.  398),  who  dilates  the  urethra  until  he  can 
introduce  the  right  index-finger  into  the  bladder  and  press  on 
the  ring  from  this  side,  while  the  left  index-finger  and  middle 
finger  are  used  as  in  Courty's  method  and  the  thumbs  press  on 
the  tumor. 

Whatever  method  is  chosen,  the  operation  is  much  facilitated 
by  anu'sthetizing  the  patient,  whereby  not  only  the  element  of 
pain  is  exchuled,  but  the  uterus  is  relaxed.  The  only  contra- 
indication is  if  the  patient  is  in  such  a  condition  of  exhaustion 
in  conseciuence  of  loss  of  l)l()od  that  the  use  of  an  ansesthetic 
becomes  too  hazardous. 

If  the  case  is  not  seen  before  days  or  weeks  have  elapsed 
since  the  accident  occurred,  manual  reposition  may  still  be  tried, 
but  then  the  prospect  of  its  l)eing  successful  is  much  smaller 
than  immediately  after  delivery.  If  it  does  not  succeed,  pro- 
tracted elastic  pressure  should  be  used,  as  for  incarcerated  retro- 
flexed  uterus  (Fig.  202,  p.  305).  The  reposition  took  in  Aveling*s 
cases  from  9  to  54  hours,  but  they  were  nearly  all  chronic.  If 
there  is  any  bleeding,  it  should  be  checked  by  tamponade,  which 
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at  the  same  time  prepares  the  uterus  for  reinvagination.  After 
the  lying-in  period,  the  case  passes  into  the  domain  of  gynae- 
cology, and  may,  as  a  rule,  be  successfully  treated  by  operation.^ 

Fig.  398. 


Tate'8  method  of  reducing  an  inverted  uterus. 

§  7.  Thrombus,  or  Hsematoma,  of  the  Vulva  and  the  Vagina. 
— A  thrombus,  or  haematoma,  is  an  extravasation  of  blood  into 
the  connective  tissue  of  the  parturient  canal.  It  may  be  deep 
and  interstitialy  or  superficial  and  pedunculated.  The  interstitial 
hamatoma  is  most  commonly  situated  in  the  labia  majora  of  the 
vulva,  more  rarely  around  the  vagina,  and  least  frequently  on 
the  wall  of  the  upper  part  of  the  pelvis.  The  seat  and  extension 
of  the  hsematoma  depend  upon  the  source  of  the  extravasated 
blood.  If  this  is  situated  below  the  pelvic  fascia,  the  blood  ac- 
cumulates in  one  labium  majus,  but  may  extend  to  the  perineum 
and  surround  the  anus.  Or  it  may  be  found  on  one  side  of  the 
vagina  or  surround  it  more  or  less  completely.  If,  on  the  other 
hand,  rupture  takes  place  between  the  pelvic  fascia  and  the  peri- 
toneum, the  blood  may  ascend  to  the  iliac  fossa  and  thence  to 
the  region  of  the  kidney  or  in  front  up  to  the  umbilicus.  Very 
rarely  there  are  two  collections  of  blood,  which  may  even  com- 
municate so  as  to  form  an  hour-glass-shaped  cavity. 

The  blood  is  at  first  fluid,  but  coagulates  later.    It  may  become 
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absorbed,  or  the  tumor  may  rupture,  form  an  abscess,  or  become 
gangrenous. 

The  formation  of  a  thrombus  is  a  rather  rare  affection, 
occurring  on  an  average  only  once  in  1500  confinement  cases. 

Etiology. — Little  is  known  about  the  cause  of  a  ha^matoma. 
So  much  is  sure  that  varicose  veins,  which  are  so  common,  have 
nothing  to  do  with  it.  During  pregnancy  it  is  rather  rare  and  of 
minor  importance.  The  same  applies  to  the  puerperal  state. 
It  is  by  far  more  conmion  and  more  important  during  labor. 
The  inherent  congestion  of  the  genitals  may  predispose  to  it, 
and  so  may  the  hydra^mic  condition  of  the  blood,  physiologically 
found  during  pregnancy;  but  the  true  exciting  cause  is,  doubt- 
less, mechanical.  By  the  pressure  exercised  by  the  presenting 
head  the  tissues  are  torn  asunder  below  the  integument,  and 
the  hollow  thus  formed  fills  with  blood  from  the  torn  small 
arteries,  veins,  and  capillaries.  Sometimes  the  formation  of.  the 
thrombus  follows  the  application  of  the  forceps.  When  it  appears 
in  childbed,  it  is  likely  that  the  injury  took  place  during  labor; 
that  a  small  hsematoma  was  developed,  but  overlooked;  and 
that  coagula  were  formed  and  later  displaced,  thus  giving  rise 
to  new  extravasation  of  blood. 

Very  rarely  the  hrematoma  arises  late  in  the  puerperium,  in 
consequence  of  physical  exertion. 

It  has  been  noticed  that  ha^matoma  is  found  unusually  often 
after  the  birth  of  the  first  child  in  twin  pregnancies,  where  it 
probably  is  due  to  the  rapid  diminution  of  the  uterus  and  pas- 
sage of  the  fcrtus. 

Thrombus  is  more  common  in  i)luripar8p,  but  not  more  so  than 
one  would  expect  from  their  proportion  to  primiparsp.  Sometimes 
coition  seems  to  be  the  cause,  which  may  be  explained  both  by 
physical  injury  and  determination  of  blood  to  the  genitals. 

Symploms, — The  patient  complains  of  a  grinding  pain  in  the 
genitals,  sometimes  radiating  into  the  iliac  fossa  or  higher  up  in 
the  abdomen,  or  down  to  the  knee.  She  feels  a  desire  to  evacuate 
the  bladder  and  the  bowel. 

There  appears  suddenly  a  swelling  in  the  labia  or  in  the  vagina, 
or  in  the  upper  part  of  the  true  pelvis  and  in  the  false  pelvis. 
The  size  of  the  swelUng  varies  from  that  of  a  walnut  to  that  of 
a  fetal  head  or  more.  The  skin  or  mucous  membrane  over  it 
has  a  purplish  color.  The  tumor  is  immovable.  At  first  it  is 
soft  or  even  fluctuating.  Later  it  becomes  doughy,  then  hard, 
and  may  on  pressure  give  the  crunching  sound  of  a  snowball 
being  i)ressed.  The  tumor  may  be  reabsorbed;  or,  if  it  suppu- 
rates, it  will  again  soften  and  become  fluctuating.  It  may  also 
rupture  and  give  exit  to  blood,  partly  clotted,  partly  fluid.  The 
skin  or  mucous  membrane  covering  it  may  become  black  and 
mortified  and  exhale  a  fetid  odor.  The  hemorrhage,  then,  may 
remain  internal  or  become  external. 
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Diagnosis. — The  pain,  the  sudden  appearance  of  a  tumor, 
and  the  hemorrhage,  be  it  internal  or  external,  are  so  character- 
istic that  hsematoma  can  scarcely  be  confounded  with  anything 
else. 

Prognosis, — In  pregnancy  and  the  puerperium  the  prognosis 
is  good,  but  during  labor  the  formation  of  a  haematoma  is  a 
grave  accident,  that  in  a  large  proportion  of  cases  ends  fatally, 
both  for  mother  and  foetus.  The  danger  for  the  mother  is  com- 
mensurate with  the  size  of  the  tumor  and  the  loss  of  blood, 
w^hether  it  flows  out  or  remains  in  the  tissues  of  the  body.  Be- 
sides the  danger  from  loss  of  blood,  there  is  a  secondary  danger 
of  septicaemia. 

The  worst  form  is  the  vaginal  haematoma  appearing  during 
labor,  because  it  is  apt  to  rupture  spontaneously  or  must  be 
opened  in  order  to  make  room  for  the  foetus. 

Treatment, — If  the  haematoma  forms  during  pregnancy,  the 
patient  should  be  kept  in  bed,  on  light,  cool  diet.  The  bowels 
should  be  kept  open  with  saline  aperients.  The  skin  and  the 
vagina  should  be  disinfected.  The  external  genitals  should  be 
covered  with  compresses  wrung  out  of  ice-water  and  constantly 
changed,  or,  what  is  more  convenient,  covered  with  a  rubber 
bag  containing  ice.  A  moderate  pressure  may  also  be  exercised 
from  within  by  placing  a  small  bag  moderately  filled  with  ice- 
water  in  the  vagina.  The  skin  may  be  both  hardened  and  dis- 
infected by  covering  it  with  a  pad  wrung  out  of  Burow's  solution 
(acetate  of  aluminum).  Absorption  may  be  furthered  by  using 
compresses  dipped  in  ice-cold  tinctura  arnic^  or  extractum 
hamamelis  diluted  with  eight  parts  of  water.  Another  absorbent 
highly  praised  by  railroad  surgeons  is — 

U     Tinct.  capsici, 

Mucilag.  acacise mi  5  i  (30  grammes) 

Glycerini .^  ss  (2  grammes) 

which  is  repeatedly  painted  on  the  skin. 

While  moderate  pressure  furthers  absorption,  any  violence 
must  be  deprecated,  as  it  may  extend  the  blood  farther  away, 
displace  clots,  or  rupture  the  integuments. 

If  an  abscess  forms,  it  should  be  opened,  the  cavity  washed 
out  with  ice-cold  or  very  hot  antiseptic  fluid,  but  the  walls  should 
not  be  scraped  for  fear  of  dislodging  protecting  clots.  The 
cavity  should  be  packed  with  iodoform  gauze  or  sterilized  gauze. 
Externally  an  antiseptic  dressing  with  compression  should  be 
applied,  and  changed  according  to  the  general  rules  of  surgery. 

If  the  haematoma  ruptures  during  pregnancy,  the  opening 
should  be  enlarged,  clots  turned  out,  and  the  cavity  filled  as 
just  described. 

During  labor  we  should  as  long  as  possible  try  to  preserve 
the  hiematoma  intact,  and  end  labor  as  soon  as  possible,  but  if 
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the  tumor  opposes  an  insuperable  obstacle  tu  the  passage  of  the 
fa»tus.  it  must  be  incised  in  its  most  declive  part;  but,  as  great 
hemorrhage  may  be  expected,  the  obstetrieiaii  must  have  every- 
thing in  readiness  for  Incal  and  general  treatment  according  lo 
the  rules  laid  down  above. 

After  the  delivery  of  the  |>laeenta  it  is  best  to  use  an  expectant 
treatment,  but  if  the  i>arts  look  gangrenous  it  is  better  to  open 
the  tumor  ami  jmek  it.  If  tlie  cavity  is  very  large,  counter- 
openings  may  be  made  and  drains  inserted  in  different  directions. 

The  super jictQl,  pedwulated  hwmatowa  is  still  rarer  than  the 
interstitial.    It  is  always  situated  in  the  median  line  of  the  pos- 
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terior  wall  nf  the  vagina,  to  which  it  is  attached  by  a  longitudinal 
pedicle  (Fig.  399).  It  is  found  tmly  during  pregnancy,  and  only 
during  the  latter  part  of  the  same.  It  forms  a  sausage-shaped 
mass  in  the  vagina,  and  is  situated  quite  superficially,  so  as  not 
to  impUcate  the  rectovaginal  septum.  On  account  of  this  posi- 
tion it  is  supposed  in  be  formed  in  a  remnant  of  the  partition 
that  in  early  fetal  life  separates  the  two  MQUerian  tubes. 
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After  a  few  days  the  whole  tumor  falls  off  like  a  ripe  fruit  or 
bursts,  giving  outlet  to  clotted  blood. 

The  superficial  form  is  entirely  benign,  and  does  not  even  call 
for  treatment,  beyond  small  antiseptic  injections  during  the 
healing  process. 

§  8.  Thrombus,  or  Haematoma,  of  the  Cervix. — There  are 
a  couple  of  cases  on  record  in  which  a  haematoma  formed  in  the 
cervix.  In  one  case  there  was  moderate  hemorrhage  from  a 
swollen  cervix  before  delivery,  which  ceased  when  the  child  was 
born.  In  another,  the  hemorrhage,  which  ended  fatally  in  an 
hour  and  a  half,  did  not  appear  before  five  days  after  delivery. 
The  autopsy  showed  the  cervix  to  be  the  seat  of  a  cavity  of  the 
size  of  a  small  orange,  into  which  opened  several  blood-vessels. 

The  diagnosis  is  made  with  the  finger  and  the  speculum. 
Hapmatoma  differs  from  rupture  of  the  uterus  by  having  a  closed 
cavity,  not  communicating  with  the  abdomen. 

The  treatment  would  consist  in  a  thorough  tamponade  of  the 
cavity,  the  cervix,  and  the  vagina. 

§  9.  Childbirth  without  Loss  of  Blood. — Some  loss  of  blood 
is  a  normal  feature  of  childbirth.  With  a  macerated  foetus  blood- 
less delivery  is,  however,  sometimes  observed,  a  phenomenon 
which  probably  is  due  to  the  destruction  of  the  blood-vessels  of 
the  decidua  and  thrombosis  of  the  placental  sinuses. 


CHAPTER   XI. 

ECLAMPSIA. 

Nkxt  to  hemorrhage  eclampsia  is  the  most  dangerous  com- 
plication of  childbirth,  and  often  the  two  are  combined.  With 
respect  to  this  formidable  disease  the  reader  is  referred  to  what 
has  been  said  above  (p.  339),  when  we  first  met  it  as  an  accom- 
paniment of  pregnancy. 


CHAPTER    XII. 

HEART    DISEASE. 

Valvular  heart  disease  is  a  serious  complication  of  labor. 
The  greatest  danger  is  immediately  after  the  birth  of  the  child, 
but  the  views  of  authors  differ  much  as  to  the  real  nature  of  the 
trouble.  Some  think  it  is  due  to  the  diminution  of  abdominal 
pressure,  the  large  vessels  of  the  abdominal  cavity  drawing  the 
blood  away  from  the  heart  by  the  aspirating  effect  on  the  thorax 
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of  the  lowering  of  the  diaphragm.  Under  this  theory  the  best 
treatment  is  compression  of  the  abdomen  with  bandages  and 
sand-bags. 

Others  have  the  diametrically  opposed  view  that  too  much 
blood  is  thrown  back  on  the  heart  by  the  closure  of  uterine 
vessels,  and,  unless  the  patient  has  already  lost  much  blood, 
their  remedy  is  venesection.  The  former  theory  seems  much 
more  plausible^  and  I  recommend,  therefore,  the  corresponding 
treatment. 

The  efforts  and  fatigues  of  labor  may  in  themselves  overtax 
a  diseased  heart.  No  wonder,  therefore,  that  patients  suffering 
from  valvular  heart  disease  are  liable  to  fain  ting-spells  and  even 
sudden  deatii  during  labor.  The  muscular  tissue  of  the  heart 
is  even  said  to  have  undergone  fatty  degeneration  during  preg- 
nancy. 

Labor  should  be  abbreviated  as  much  as  possible  by  artificial 
dilatation  of  the  cervix  and  early  version  or  use  of  forceps.  (Com- 
pare p.  360.) 

In  consequence  of  embolism  serious  conditions,  such  as  hemi- 
plegia, amaurosis,  gangrene  of  the  lower  extremities,  etc.,  may 
develop  also  during  the  puerperium. 


CHAPTER   XIII. 

RUPTURE    OF    ORGANS. 

The  force  developed  during  labor  may  be  so  great  that  soft 
organs  rupture,  strong  ligaments  are  torn,  and  even  solid  bones 
are  fractured. 

§  I.  Rupture  of  the  Uterus. — In  speaking  of  rupture  of  the 
uterus,  we  do  not  mean  the  tears  in  the  vaginal  portion,  which  are 
so  common  that  they  almost  may  be  considered  as  an  attribute 
of  normal  childbirth,  or  those  extending  somewhat  higher  up  in 
the  cervix  and  implicating  the  parametrium.  The  lesion  we  now 
contemplate  is  a  tear  originating  in  the  supravaginal  portion 
of  the  cervix  and  the  lower  uterine  segment,  or  at  the  fundus 
of  the  uterus.  The  tear  may  go  through  the  whole  thickness  of 
the  wall — complete  rupture;  or  the  peritoneum  may  resist  where 
it  is  loosely  attached  to  the  lateral  edges  or  the  cervix — internal 
incomplete,  or  svb peritoneal,  rupture:  or  the  peritoneum  alone 
and  part  of  the  outermost  muscular  fibres  may  rupture  while 
tlie  uterine  cavity  remains  intact — external  incomplete,  or  st/6- 
mvcons,  rupture. 

Rupture  of  the  uterus  is  so  rare  an  accident  that  even  experi- 
enced obstetricians  may  never  have  seen  a  case.     According  to 
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Dutch  statistics,  there  was  1  case  in  2333  confinements;  in  France, 
1  in  3403;  and  in  London,  1  in  5495.  In  America  rupture  of 
the  uterus  is  still  rarer  than  in  Europe,  which  must  be  attributed 
partly  to  the  comparative  rarity  of  the  higher  degrees  of  pelvic 
distortion  and  partly  to  the  fact  that  most  confinements  in  ^this 
country  are  in  the  hands  of  physicians,  who  know  how  to  avert 
this  terrible  lesion  by  timely  interference.  For  the  latter  reason 
the  event  is  also  much  rarer  in  lying-in  institutions  than  in  private 
practice. 

The  incident  being  to  a  great  extent  preventable,  the  obste- 
trician in  whose  practice  it  happens  exposes  himself  to  blame, 
and  even  to  a  suit  for  malpractice.  The  general  practitioner 
should,  therefore,  not  be  tempted  by  its  rarity  to  slight  it,  but 
should  make  himself  thoroughly  acquainted  with  its  symptoms 
and  treatment.  Personally,  the  writer  has  operated  on  only  one 
case  in  consultation,^  and  in  his  capacity  as  pathologist  to  the 
New  York  Obstetrical  Society  made  a  circumstantial  report 
based  on  macroscopical  and  microscopical  examination  in  an- 
other case.*^ 

Etiology, — The  uterus  may  rupture  during  pregnancy  or  during 
labor.  Rupture  may  occur  as  early  as  the  3d  month  of  preg- 
nancy, but  is  much  more  common  towards  the  end.  We  have 
already  seen  that  pregnancy  in  the  undeveloped  horn  of  a  bicor- 
nute  uterus  and  in  the  intra-uterine  portion  of  the  tube,  so-called 
interstitial  pregnancy,  is  apt  to  end  in  rupture.  Falls,  kicks, 
blows,  a  shot,  goring  by  the  horns  of  cattle,  and  similar  injuries 
may  cause  it.  In  such  cases  sometimes  the  whole  unruptured 
ovum  may  escape  into  the  abdominal  cavity.  The  cicatrix 
after  Caesarean  section  is  apt  to  give  way  during  a  new  pregnancy. 
This  was  particularly  the  case  formerly  when  no  sutures  were 
used,  but  happens  even  nowadays  although  the  edges  of  the  in- 
cision in  the  uterus  have  been  carefully  brought  together.  Some- 
times a  fistula  left  after  Caesarean  section  and  forming  a  connec- 
tion between  the  interior  of  the  womb  and  the  skin  or  the  bladder 
has  given  rise  to  rupture.  In  other  cases  repeated  removal  of  an 
adherent  placenta  seems  to  have  left  the  wall  in  a  weakened 
condition.  In  others,  again,  the  wall  was  the  seat  of  fibrous 
or  cancerous  degeneration.  It  has  also  been  alleged  that  it  might 
be  in  a  state  of  fatty  degeneration,  but  without  proof.  In  the 
specimen  that  I  examined  I  paid  special  attention  to  this  point, 
and  found  the  muscular  tissue  entirely  normal.  Insertion  of 
the  placenta  at  the  fundus  has  led  to  overdistention  and  rupture 
of  this  part  of  the  uterus.  Rupture  occurs  much  more  frequently 
in  pluriparsD  and  multipane  than  in  primiparae.  Advanced  age 
has  unmistakable  influence  as  a  predisposing  cause,  most  of  tlie 


^Garrigues,  "A  Case    of  Laparotomy    for    Ruptured   I'terus,"   Tlie  Medical 
News,  March  3,  1888,  vol.  lii.,  No.  9,  p.  225. 

'Garrigues,  Amer.  Jour.  ()l)8t.,  1881,  vol.  xiv.  p.  403. 
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patients  being  between  30  and  40  years  old.  Some  cases  are 
undoubtedly  due  to  the  administration  of  ergot  when  there  is  a 
mechanical  disproportion.  We  have  also  seen  that  a  clumsy  use 
of  instruments  in  criminal  abortion  may  lead  to  rupture  of  the 
uterus,  with  prolapse  of  the  intestine. 

When  the  foetus  is  pushed  into  the  abdominal  cavity,  in 
exceedingly  rare  cases  it  has  become  changed  into  a  lithopsdium. 
Still  rarer  it  continues  to  live  till  the  end  of  pregnancy.  Gen- 
erally putrefaction  sets  in  and  the  patient  dies  of  septic  peritonitis. 

Rupture  during  labor  is  by  far  more  frequent  than  that  during 
pregnancy.  The  chief  conditions  that  lead  to  it  are  a  narrow 
pelvis,  neglected  cross- birth,  and  hydrocephalus.  The  mechanism 
by  which  the  rupture  is  produced  is  well  known.  There  being  a 
disproportion  between  the  object  propelled  and  the  canal  through 
which  it  should  pass,  the  active  part  of  the  uterus  above  the 
contraction  ring  contracts  more  and  more,  and  pushes  the  foetus 
into  the  passive  part, — the  lower  uterine  segment  and  the  cervix, 
— which  becomes  more  and  more  distended  and  finally  gives 
way.  The  chief  seat  of  the  tear  is  just  below  the  contraction 
ring,  on  the  posterior  surface,  on  the  anterior,  or  on  both  (Fig. 
400).  Another  place  of  predilection  is  the  lateral  aspect  of  the 
cervix,  where  the  tear  runs  in  a  longitudinal  direction  and  may 
extend  into  the  body  or  into  the  vagina.  Often  a  longitudinal 
tear  is  combined  with  a  transverse,  and  complete  and  incomplete 
tears  may  be  combined.  The  edges  of  the  tear  are  thin,  jagged, 
and  infiltrated  with  blood. 

When  the  tear  is  produced  as  just  described,  it  is  called  a 
spontaneovs  rupture,  in  contradistinction  to  an  artificial  rupture, 
which  is  directly  referable  to  the  interference  of  the  obstetrician. 
If,  for  instance,  the  passive  portion  of  the  uterus  is  distended  to 
its  utmost  limit,  and  the  accoucheur  tries  to  introduce  his  hand 
in  order  to  perform  version,  the  canal  must  rupture.  Or,  if  there 
is  room  enough  for  his  hand  to  seize  a  foot,  the  movement  im- 
parted to  the  fa^tus,  especially  the  head,  may  result  in  the  rupture 
of  the  uterus.  Sometimes  the  distention  is  much  more  marked 
on  one  side  than  on  the  other.  In  cross  presentation  this  will 
bo  the  side  in  which  the  head  lies,  and  in  head  presentations  in 
a  flat  i)elvis  the  occiput  is  liable  to  slide  to  one  side,  and  this 
portion  is  then  in  greatest  danger  of  being  ruptured.  With  a 
pendulous  abdomen  it  is  the  posterior  wall  that  is  most  exposed. 
Lateral  oi)li(|uity  of  the  uterus  drives  the  presenting  part  over 
to  the  side  opposite  to  that  in  which  the  fundus  lies.  Such 
partial  distention  imparts  a  slanting  direction  to  the  contraction 
ring,  which  is  lower  on  the  menaced  side.  The  corresponding 
round  ligament  is  also  stretched  and  forms  a  tense  ridge  even 
during  tlie  interval  i)etween  labor-pains. 

SymptoDis. — If  the  obstetrician  follows  the  rules  laid  down  in 
difi'erent  parts  of  this  work,  neither  a  contracted  pelvis,  nor  a 
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cross  presentation,  nor  a  hydrocephalic  licad  can  escape  his 
attention;  but  if  nothing  else  has  told  him  so,  the  more  fact  that 
labor  does  not  progress  should  iin[)el  him  to  make  a  thorough 
examination,  when  he  in  all  prol)ability  will  fimi  the  cause. 
Sometimes  the  general  condition  of  the  patient  may  contain  a 
hint  of  impending  danger  of  rupture.    She  may  complain  of  pain 

Fig.  400, 


Rij|  tiiTt"  uf  thf  ftttteriar  wull  of  thewnix  uteri.     (Wood's  Museum,  Bclleviie  ntis|tttftl,  N*i.  n :'.«.) 
Ouc^tWnl  »etuiU  ^t\    a,  concncilnn  ring ;  fr,  niptiin; ;  e  e,  eztumul  m. 


even  in  the  interval  Ijetween  contractions.  She  may  be  anxious 
and  restless.  Her  pulse  may  he  small,  hanl,  and  raj)id.  There 
may  be  a  little  rise  in  temjieraturp.  A  mere  glance  at  the  ali(h>- 
men  may  reveal  the  high  |)osition  of  the  contraction  ring,-  on 
the  lev^el  of  the  umbilicus,  or  even  alrove.  The  fundus  leans  con- 
siderably to  one  side,  generally  the  right,  and  stands  unusually 
liigh.  The  upj>er.  retracted  jjortion  of  the  uterus  is  so  tiartl, 
even  between  labor-pains,  that  the  ftptus  cannot  be  felt  thrtjugh 
it.  The  lower,  passive  portion  is  exceedingly  sensitive  to  touch 
and  parts  of  the  fcrtus  are  felt  here  with  uncommon  distinctness. 
The  boundary  line  between  the  two  portions — the  contraction 
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ritic  torniii  often  a  projecting  ledge.  The  broadness  of  the  ab- 
donion  may  iiulioate  the  presence  of  a  transverse  presentation. 
Tho  lari:v  hvdrvKvphalic  head  may  be  felt  through  both  the 
va^itia  auvi  the  aKlominal  wall.  The  faulty  presentation  of  the 
t\vtU2>  is  at  otu'v  ackvrtained  by  abdominal  palpation.  The  nar- 
rv>^ti<'?!5i  of  tht*  j^lvis  is  found  by  means  of  pelvimetry. 

\\ht*ii  tht^  rupturv  actually  takes  place,  the  patient  may  feel 
a  :<^vvrv  abvlotiiiual  jndn.  and  the  tearing  ojf  the  tissues  may  even 
be  aovviuj>Anie\i  by  a  sound  audible  to  bystanders. 

I  :ucs5>  therv  is  impaction,  the  presenting  part  recedes  and  is 
tto  Wit^T  within  reach,  or  it  has  been  supplanted  by  another 
vATt  v^c  tht*  tVtal  UhIv.  Labor-pains  cease. at  once.  Blood  flows 
•rv^:r:  :ht'  ^nital  canal.  The  place  where  the  rupture  has  occurred 
;x\v:v.<tii  5^nisitive  to  pressure.  The  usual  signs  of  loss  of  blood— 
vv^v.i:t<t5^  a:id  clamminess  of  the  skin,  pallor,  dyspnoea,  faint ness, 
s^vaVnV.  i^ul:5^^1essness — may  develop.  Sometimes  the  patient 
\v^''::k  Vho  tiVtus  may  be  felt  through  the  abdominal  wall 
N'.vi  u:  the  aKlominal  cavity,  side  by  side  with  the  contracted 
;;:v'>W  By  vajrinal  examination  the  tear  itself  can  be  felt;  and 
^\..^?-;...^s^'j^jmVkles  of  the  intestine  may  prolapse  through  it. 
*t  the  ruptun^  is  extraperitoneal,  two  other  symptoms  may 
vXc\clo:v  ^^tH'  i^  subcutaneous  emphysema,  which  is  recognizable 
*\  ;ho  ?^^nsation  of  air-bubbles  moving  under  the  fingers  in  pal- 
xvi:;r^:  the  aWomen,  and  by  a  peculiar  crepitant  sound  heard 
\\'vn^:ho  skin  is  being  palpated.  This  phenomenon  is  due  to 
:'n^  o^^tramv  of  atmospheric  air  into  the  subcutaneous  con- 
-!nvv,\v^  nssuc.  The  other  is  the  formation  of  a  hapmatoma  under 
.K^.  ^vsNic  jvritoneum. 

^",  ;^.\Nf.N\     The  diagnosis  may  not  be  easy,  all  symptoms 

\i  :.;  >.'Io  markinl  or  absent,  and  the  child  may  even  be  born 

>^.       .  N   »M:,'»i»M/«*N,     It   is  particularly   the  incomplete  rupture 

K4     J  .4^   vv  ditlioult  to  recognize;    and  if  there  is  one,  it  may 

's      -NL.Vvvti    tor   a  complete   rupture,    the   intestinal   knuckles 

\  ;•:.;    V  li  M*  plainly  through  the  thin  peritoneum  that  they  may 

iv^  Iv  iti  vlirect  contact  with  the  examining  fingers.     The 

vi\4x«^^^tic  symptoms  are  the  sudden,  severe  pain  in  the 

u'M    I  ho  hoim>rrhage  from  the  genital  canal,  the  arrest  of 

paiM.x.  ihc  retrocession  of  the  presenting  part,  the  palpation 

iv-  s\4i  iiM^ll\  and  of  tlie  f(vtus  in  the  abdominal  cavity  outside 

\\  !k  :>  I  No  rupture  occurs  during  the  performance  of  version, 
^    4.vv^m|^Huio\l  by  hemorrhage,  and  the  operation  all  of  a 
,i.ivU':i  '\vv»nic>i  easy. 

'.vv .»  AN  1\m'  the  f(rtus  the  prognosis  is  almost  absolutely 
.^.:  [\  Msodx  to  death  or  it  becomes  asphyxiated  by  the  de- 
i.  I  ::xui  v»i  ihc  placenta.  Among  the  mothers  there  is  also  a 
.v.k,  'HoM.^hi  V  S\»nie  die  promptly  from  hemorrhage  or  nervous 
t  \  V    .4'.ui  iho  others  a  few  days  later  from  septic  peritonitis. 
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The  prognosis  has,  however,  become  much  better  since  the  intro- 
duction of  antisepsis.  Formerly  only  1  in  6  survived,  now  more 
than  1  in  3.  It  is  better  if  the  foetus  remains  in  the  uterus  than 
if  it  enters  the  abdominal  cavity.  The  subperitoneal  rupture  is 
much  less  fatal  than  the  complete,  but  the  submucous  is  very 
dangerous  on  account  of  the  internal  bleeding.  Incarceration 
and  gangrene  of  the  intestine  is  very  bad,  and  laceration  of  the 
bladder  results  nearly  always  in  death. 

Treatment, — There  is  a  large  scope  for  prophylaxis,  as  evinced 
by  the  fact  that  the  lesion  is  much  rarer  in  hospitals  and  in  the 
hands  of  experienced  obstetricians  than  in  private  practice, 
especially  that  of  midwives.  For  a  practised  eye  the  high  position 
of  the  contraction  ring  is  an  unmistakable  warning  of  the  im- 
pending danger.  The  only  condition  at  all  like  it  may  be  pro- 
duced by  a  full  bladder,  and  in  this  respect  all  doubt  is  dispelled 
by  the  use  of  a  catheter.  Another  characteristic  point  is  the 
tension  of  the  round  ligament,  which  continues  in  the  interval 
between  contractions.  Careful  examination  should  be  made 
both  during  contractions  and  in  the  interval,  which  will  enable 
us  to  distinguish  the  thick,  contracted,  active  part  of  the  uterus 
from  the  thin,  dilated  lower  portion. 

When  there  is  much  tension  of  the  cervix  and  the  lower 
uterine  segment,  version  is  contraindicated,  and,  if  at  all  at- 
tempted, the  operation  should  be  interrupted  during  uterine 
contraction. 

Postural  treatment  is  of  great  importance.  When  rupture 
threatens  on  one  side,  the  patient  should  be  placed  on  this  side, 
whereby  the  fundus  sinks  down  on  the  couch  and  the  lower 
part  of  the  uterus  rises  in  the  opposite  direction.  A  pendulous 
abdomen  should  be  held  in  place  by  a  binder.  The  elevated- 
pelvis  position,  facilitating  version  in  a  high  degree,  will  probably 
prove  of  great  value  as  a  prophylactic  of  uterine  rupture,  and 
render  the  operation  possible  under  circumstances  in  which 
heretofore  it  was  impracticable. 

The  labor  should  be  finished  as  soon  as  possible.  Since  the 
foetus  is  practically  lost  anyhow,  its  life  should  not  be  considered. 
If  the  head  presents  and  the  foetus  is  alive,  a  cautious  attempt 
may  be  made  to  apply  the  forceps.  If  this  does  not  succeed, 
the  head  should  be  perforated  and  extracted  with  the  cranioclast 
or  the  cephalotribe.  If  the  child  is  dead,  this  is,  of  course,  done 
at  once,  and  likewise  if  it  has  hydrocephalus.  In  neglected  cross 
presentation   embryotomy   has   to   be   performed. 

For  rupture  occurring  during  pregnancy  there  is  only  one 
rational  treatment, — laparotomy,  removal  of  the  foetus  and 
ovum,  and  suture  of  the  tear. 

If  rupture  occurs  during  labor  and  the  foetus  is  partially  in  the 
uterus,  it  should  be  extracted  through  the  genital  canal.  If 
the  head  presents  and  is  partially  engaged,  it  may  be  extracted 
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with  the  forceps.  If  this  instrument  cannot  be  applied,  the  head 
shouUl  be  perforated  and  extracted  with  cranioclast.  If  a  foot 
can  easily  be  reached,  it  should  be  seized  and  extraction  made 
in  this   way. 

After  the  extraction  of  the  child  a  careful  examination  should 
be  made  of  the  tear.  If  it  is  found  to  be  extraperitoneal  and 
hemorrhage  has  stopped,  it  is  best  only  to  put  in  an  iodoform 
gauze  drain.  It  is  not  safe  to  inject  any  fluid,  as  there  might 
be  a  small  communication  with  the  abdominal  cavity,  or  pro- 
tecting clots  be  dislodged  by  the  stream. 

If  there  is  hemorrhage  from  the  depth  of  the  wound,  it  will 
hardlv  1><^  possible  to  expose  its  source  so  as  to  be  able  to  tie 
bleeding  vessels  or  circumvent  them  with  a  threaded  needle. 
We  must  then  rely  on  tamponade,  which  must  be  tight  enough 
to  prevent  hemorrhage,  and  still  the  tampon  must  not  be  packed 
HO  hnnl  as  to  tear  the  peritoneum.  As  material  only  sterile  gauze 
or  iodoform  gauze  should  be  used.  With  this  internal  tamponade 
n\av  to  advantage  be  combined  external  pressure,  by  surrounding 
(he  uterus  with  large  pads  held  in  place  with  a  tight  binder, 
from  which  two  tails  are  carried  from  behind,  crossed  over  the 
vulva,  and  pinned  in  front. 

If  the  peritoneum  has  been  torn  and  the  foetus  lies  in  the 
nbd(uninal  cavity,  laparotomy  should  be  performed,  the  foetus 
rtMuoved  through  the  incision,  and  the  peritoneal  cavity  cleaned 
of  clots  and  meconium.  What  more  should  be  done  depends  on 
what  we  find.  If  there  are  no  indications  of  infection,  it  is  best 
to  stitch  up  the  wound  with  deep  and  superficial  sutures  and  close 
\\\v  abdomen.  If,  on  the  other  hand,  there  are  distinct  symptoms 
of  inftTtion  if  the  patient  has  fever  or  there  are  signs  of  putre- 
faction tin*  uterus  and  appendages  should  be  removed.  If  the 
tt»ar  does  not  extend  below  the  internal  os,  it  is  enough  to  per- 
form supravagiiud  amputation,^  with  retroperitoneal  treatment 
of  tin*  peilieh^  Simply  to  surround  the  cervix  and  broad  liga- 
ments with  an  elastic  ligature,  cut  off  the  uterus  and  appendages, 
und  treat  tlu*  stump  by  the  extraperitoneal  method^ — Porro>s 
ofitration  is  less  good,  on  account  of  the  long  after-treatment 
and  the  danger  of  consecutive  ventral  hernia.  If  the  lower  end 
{)(  {\\v  rupture  cannot  be  reached  by  supravaginal  amputation,  it 
is  better  to  perform  total  hysterectomy.' 

'V\\v  placenta  should  be  removed  from  wherever  it  is  found.  If 
it  is  in  tli(*  uterus,  it  may,  perhaps,  be  expressed  in  the  usual  way. 
If  not,  it  is  detached  by  the  vaginal  route.  If  it  is  in  an  extra- 
pi^ritoneal  cavity,  we  follow  the  cord  till  we  reach  the  placenta 
nnd  remove  it  through  the  tear.  If,  finally,  it  lies  in  the  abdomi- 
nal cavity,  we  remove  it  through  the  abdominal  incision. 

MJarrij^iu'H,  Discasos  of  Women,  3d  ed.,  p.  518;  Gynecology,  1905,  p.  281. 

•  hirui.  Discasos  of  Women,  p.  519;  Gynecology,  p.  290. 

•  liicn».  niscases  of  Women,  p.  521;  Gynecology,  p.  287. 
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The  above  rules  ap]>ly  to  lyirig-ni  hospitals  and  [nivalc'  prac- 
tice in  so  far  as  it  is  leasible  to  follow  them.  But  suppose  the 
physieian  stands  alone  in  a  farm-house  or  a  tenenient-house. 
What  can  he  do  then?  lie  can  do  a  great  deal,  and  lie  ought 
to  do  it.  To  leave  the  ])atient  is  almost  to  doom  her  to  sure  death, 
which  he  should  su  much  less  think  of  as  [)erha|>s  he  is  not  with- 
out blame  for  the  deplorable  condition  in  which  the  patient  is 
situat-ed.  Under  all  cireumstanees  the  aecoucheur  sliould  remove 
the  fa?tus  and  the  placenta  by  the  i^enitals,  which  often  has 
prove* I  to  be  an  easy  matter,  Secondly,  if  there  is  any  liemorrliage 
he  should  put  in  a  tampon.  If  the  intestine  is  prolapsed,  he 
should  replace  it  and  keep  it  up  w4th  iodoform  gauze  on  the 
top  of  his  tampon.  If  ice  is  availalile,  it  is  well  to  place  an  ice- 
l>ag  over  the  symphysis.  On  the  third  day,  all  danger  of  hemor- 
rhage lieing  passed,  he  may  remove  the  tajnpon  and  re|>lace  it 
by  a  gauze  drain.  After  four  or  five  days  he  may  wash  cnit  the 
cavity  with  plain  water,  and  still  later  witli  antisef>tic  Huid.  By  a 
treatment  conducted  on  sucli  lines  many  women  have  recovered. 

After  the  special  indications  offered  by  the  ru]>1ure  have 
been  filled,  and  partly  even  while  they  are  l>eing  attended  to, 
attention  should  be  paid  to  the  general  condition  of  the  patient, 
as  detailed  above  in  speaking  of  bemorrhage, 

§  a.  Pressure  Necrosis  of  the  Uterus  or  Vagina.  —  When 
the  uterus  or  the  vagina  is  exposed  to  protractetl  pressure  on  a 
limited  area,  the  compressed  tissue  becomes  mtirtihed  and  is 
expelled,  leavitig  u  circular  oitening  (Fig.  401). 

The  necrosis  may  t!;o  through  the  whole  thickness  of  the  w.hII, 
resulting  in  a  communication  l>et\veen  the  parturient  ranal  and 
the  pouch  of  Douglas  or  the  l)ladder,  or  it  may  be  more  super- 
ficial, non-penetrating. 

The  most  common  seat  of  tlie  necrosis  is  in  the  posterior  wall 
of  the  cervix,  near  the  median  line,  wliere  it  is  produced  by 
pressure  against  the  prormintury.  Next  in  fref|uency  it  is  b)und 
on  the  anterior  wall  of  the  cervix  or  of  the  vagina,  in  wliieh  lo- 
cality it  is  due  to  i)ressure  against  tlie  symphysis  puljis.  More 
rarely  the  necrosis  is  cau.sed  by  j^ressure  against  osteortuis, 
sharp  lines,  or  thorns  on  the  pelvir  wall.  It  may  also  originate 
in  the  )>ressure  exercised  by  instruments  used  in  obstetric  opera- 
tions, especially  the  forceps,  the  cranioclast.  or  the  cephalotribe. 

When  the  [uirtition  between  the  cervix  and  the  pouch  of 
Douglas  is  perforated,  the  lo<dnal  discharge  may  flow  into  the 
peritonea!  cavity  and  give  rise  to  septic  peritonitis.  In  more 
favorable  cases  an  adhesive  peritonitis  surrounds  the  opening 
and  prevents  cojnnmnication  with  the  abdominal  cavity.  The 
uterus  then  renjains  adlierent  to  the  ]>roniont*u\v,  and  the  adhe- 
sion has  even  t>e(^n  oljserved  to  become  ossihcd  so  as  lo  form  a 
kind  of  thorn.      Sometimes  a  rectovaginal  fistula  is  formed. 
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A  perforation  in  \hv  anterior  partition  leads  to  the  furoiatiun 
of  a  vesicoviv^iiml  fistiila,  or  more  rarely  a  vesicocervical  fistula, 
contlitions  entailing  the  constant  drililJing  away  of  the  urine 
tlir<mgfi  tlie  vai^ina,  which  iii*phirahU'  intirniity  was  practically 

incurable  until  the  genius  of 
Marion  8ims  taught  surgeons 
how  to  remedy  it. 

Diatpi OS i>, ^The  1 1 i agnosis 
may  be  quite  difficult,  unless  a 
urinary  fistula  is  established, 
when  it  is  only  too  evident. 
The  tediousness  of  the  labor, 
fnl lowed  by  signs  of  [nierperal 
infection,  may  make  the  ob* 
stetrician  sunnise  the  presence 
(»r  n  perforation.  Upon  vagi- 
nal exandnation  witli  linger 
ninl  speculum  he  may  be  able 
to  feel  the  opening,  if  it  is  large 
enough,  or  to  see  it  through 
the  s[ieculum.  A  small  urinary 
hstuia  may  be  made  visil»le 
by  injecting  a  little  lukewarm 
milk  into  the  bladder.  An 
0|(ening  communicating  with 
the  abdondnal  cavity  may  not 
be  found  until  it  is  revealed 
in  the  autopsy-roonu 
Protfuosis. — Tlie  pnjgnosis  for  the  mother  is  better  than  in 
rujrture  of  the  uterus,  and  for  the  foetus  there  is  little  danger. 

Trealnicnt.  —  The  treatment  is  chieHy  prophylactic.  The 
formation  of  the  perforation  should  be  prevented  by  giving  an 
enema  before  delivery,  by  the  use  of  the  catheter,  and  by  timely 
oljstetrical  operations.  In  cases  of  communieation  with  the 
alKhmiimd  cavity,  all  we  can  do  is  to  use  mild  antiseptic  vaginal 
injiv^ions — normal  salt  solution,  b(»racie  acid,  or  Thierscir 
sobition — and  treat  the  peritonitis.  A  small  fecal  or  urinary 
hstuia  may  be  made  to  heal  by  keeping  the  parts  as  clean  as  possi* 
ble,  insuring  easy  movements  of  the  bowels,  and  preventing  the 
urine  from  becoming  alkaline  by  the  adndiustration  of  benzoate 
of  lithium,  ammonium,  or  sodium  (gr.  v  to  xxx  — from  ,30 
centigrammes  to  2  grammes — t.  i.  d.l,  acidum  nitricum  dilutum 
(nviii),  or  Hnrsford's  acid  phosphates  (a  teaspoonful  in  a  wine- 
glassful  of  water)  three  limes  a  day.  A  large  fistula  will  remain 
open  ami  rerpiire  a  gynaecological  operation  wlien  the  time  of  in* 
volution  is  passed, — say»  two  or  three  months  after  confinement.* 


Pi  esHiirta  n  or n >*  f  h  n  f  ti  torn*,  f  W  S  nek e  1. )  a ,  per- 
forntirtn  ftf  ctTvtx  ;  K  I  not!  rut  ion  i*f  *H^rvix  :  rc^  tcarw 
III  the  vu»fiiia;  U,  ccnitfMClltiii  Hug;  *.  externtil  os. 


*  GaiTigues,  Disease*  of  Women,  3d  ed..  p,  385  rf  neg.;  Gynecology,  1905,  p.  188. 
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§  3.  Laceration  of  the  Cervix  Uteri.' — Small  tears  in  the 
circumference  of  the  os  expanded  to  its  utmost  capacity  during 
the  passage  of  the  head  of  the  foetus  are  so  common  that  they 
may  be  looked  upon  as  an  inherent  part  of  childbirth;  but  in 
other  cases  these  lacerations  acquire  such  dimensions  that  they 
constitute  a  more  or  less  serious  injury,  which  may  offer  imme- 
diate danger  and  lead  to  later  invalidism. 

By  far  most  commonly  the  tears  follow  the  direction  of  a 
radius  of  the  os  so  as  to  form  a  A-shaped  solution  of  continuity 
in  the  cervical  portion  of  the  uterus.  They  may  be  complete — 
that  is  to  say,  go  through  the  whole  thickness  of  the  cervix — 
or  incomplete,  when  the  tear  in  the  cervical  canal  does  not  reach 
the  mucous  membrane  of  the  vagina.  There  may  be  one,  two, 
or  more  tears.  The  one  most  frequently  observed  is  the  bilateral, 
and  next  to  that  the  unilateral,  which  is  more  frequent  on  the 
left  than  on  the  right  side,  a  difference  which  doubtless  is  due  to 
the  preponderance  of  the  left  occipito-anterior  position  of  the 
fcetus.  Tears  in  the  anterior  or  posterior  lip  alone  are  rarer. 
The  laceration  may  also  be  stellate,  which  is  produced  by  at 
least  three  tears  forming  a  star-like  figure.  The  tear  extends 
often  more  or  less  beyond  the  vaginal  junction  and  enters  the 
parametrium  or  the  connective  tissue  behind  the  uterus,  or  it 
implicates  the  bladder.  Much  more  rarely  the  tear  is  transverse. 
If  then  it  is  combined  with  a  radial  tear  the  two  together  form 
an  p,  or  the  end  of  the  anterior  or  posterior  Hp  of  the  cervix 
may  be  torn  off  or  even  the  whole  cervical  portion  be  thrown  off 
as  a  ring-shaped  body. 

These  tears  are  particularly  apt  to  occur  in  old  primiparrp, 
in  whom  the  tissue  has  lost  its  normal  elasticity.  They  are  often 
produced  when  for  some  reason  or  other  it  becomes  necessary 
to  extract  the  fcetus  before  full  dilatation  has  been  obtained,  or 
in  the  endeavors  to  establish  this  dilatation. 

Most  of  these  lacerations  heal  either  by  first  or  second  inten- 
tion, and  do  not  give  rise  to  any  immediate  or  remote  trouble;  but 
in  some  cases  they  become  more  or  less  serious  complications  of 
childbirth.  Deeper  tears  may  cause  serious  hemorrhage  when  the 
compression  exercised  by  the  presenting  part  ceases  after  the  birth 
of  the  child.  The  extension  of  the  tear  into  the  loose  tissue  of  the 
parametrium  may  lead  to  puerperal  infection  and  death.  The  im- 
plication of  the  bladder  may  result  in  a  vesicovaginal  or  vesico- 
uterine fistula.  Frequently  the  laceration  of  the  cervix  is  followed 
by  chronic  inflammation  of  the  neck  and  body  of  the  uterus.^ 

Cervical  tears  may  lead  to  the  formation  of  a  permanent  utero- 
vaginal fistula.    (See  FiSTULiE.) 


•Gamgues,  "Laceration  of  the  Cervix  Uteri,"  Archives  of  Medicine,  vol.  vi., 
No.  2,  October,  1881;  "The  Immediate  CloRure  of  Laceration  of  the  Cervix," 
Amer.  Jour.  Obstet.,  vol.  xxiv.,  No.  11,  189L 

'Garrigues,  Diseases  of  Women,  3d  ed.,  p.  416  ;  Gynecology,  1905,  p.  204. 
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Treatment, — Since  most  cervical  lacerations  heal  by  nature's 
sole  efforts,  they  do  not  call  for  any  immediate  treatment  unless 
they  give  rise  to  hemorrhage.  Otherwise  we  would  without 
necessity  expose  the  patient  to  infection  during  the  primary 
operation. 

The  presumptive  diagnosis  of  the  cervix  being  the  seat  of 
the  hemorrhage  is  made  by  exclusion.  If  the  uterus  is  well 
contracted  we  know  the  source  of  a  post-partum  hemorrhage 
cannot  be  the  body  of  the  uterus,  and  the  vulva  and  part  of  the 
vagina  may  be  directly  inspected.  The  tear  in  the  cervix  may 
be  felt,  and  the  cervical  portion  and  the  upper  part  of  the  vagina 
may  be  made  visible  by  means  of  a  speculum.  Often  it  is  also 
possible  to  press  the  uterus  so  low  down  into  the  pelvis  that  the 
cervix  is  brought  into  view  without  a  speculum. 

The  best  treatment  is  to  unite  the  lips  of  the  tear  by  catgut 
suture,  which  not  only  arrests  the  hemorrhage,  but  also  effects 
union  by  the  first  intention.  Sometimes  a  thorough  tamponade 
of  the  vagina,  and,  if  deemed  necessary,  of  the  uterus  too,  will 
master  the  hemorrhage. 

A  tear  in  the  cervix  may  lead  to  the  formation  of  a  utero- 
vaginal  fistula  extending  from  the  cervical  canal  to  the  vagina. 
In  most  cases  this  is  due  to  a  longitudinal  tear  which  heals  from 
below,  but  is  not  united  at  the  upper  end.  It  may  be  also  a 
remnant  after  a  transverse  tear  or  be  produced  by  the  bungling 
attempts  of  abortionists.  In  the  same  or  a  following  pregnancy 
the  fa^us,  even  when  it  was  five  months  old,  has  been  seen  to 
pass  through  the  fistula  instead  of  the  os.  During  labor  or  abor- 
tion the  bridge  may  he  cut,  or  after  involution  the  fistula  may 
be  closed  by  cauterization  or  suture.* 

§  4.  Laceration  of  the  Vagina. — Lacerations  of  the  vagina 
are  especially  liable  to  occur  at  the  upper  end,  where  the  vagina 
forms  the  continuation  of  the  cervical  canal,  and  at  the  lower 
end,  the  entrance  to  the  vagina  being  the  narrowest  part  of  the 
parturient  canal. 

The  tears  in  the  upper  portion  may  penetrate  into  the  abdomi- 
nal cavity,  and  then  they  become  much  Uke  similar  ruptures  of 
the  uterus.  The  direction  is  mostly  transverse,  and  the  tear 
takes  place  on  the  anterior  or  the  posterior  wall,  or  it  may  extend 
around  the  whole  circumference,  when  the  vagina  in  toto  sepa- 
rates from  the  cervix — so-called  colpaporrhexis.  The  symptoms, 
prognosis,  and  treatment  of  such  lacerations  are  essentially  the 
same  as  when  the  laceration  occurs  in  the  uterus.  In  regard  to 
diagnosis,  there  is  this  difference,  that  labor-pains  do  not  cease 
so  abruptly  as  in  rupture  of  the  uterus,  and  that  there  is  less 
hemorrhage   and   shock. 


*  Garrigues,  Diseases  of  Women,  3d  ed.,  p.  385  ;   Gynecology,  1906,  p.  191. 
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There  may  also  occur  longitudinal  tears  in  the  vagina,  which 
lay  be  superficial,  and  then  are  of  con»parativcly  little  conse- 
|uence,  or  extend   through   the  whole   thickness  into  tlie  i>eri- 
ragiiial  connective  tissue,  when  they  may  give  rise  to  considera- 
ble  hemorrhage  atid   open   the   way  for  wide-spread   puerperal 
in  Ham  mat  ion. 

I  At  the  entrance  to  the  vagina  longitudinal  tears  are  very 
common,  especially  on  the  posterior  circumference,  near  the 
median  line.  In  primiparte  they  may  alniust  be  looked  upon  as 
belonging  to  normal  childbirth,  Imt  they  may  be  found  also  in 
women  who  have  borne  children  liefore.  By  introducing  a  linger 
into  the  rectum  and  pressing  forward,  this  laceration  is  seen  as 
a  rhomboid  figure,  with  narrower  angles  above  and  below  and 
wider  ones  towards  the  sides. 

In  the  lower  part  of  the  vagina  tears  often  occur  in  connection 
with  those  of  the  perineutUp  which  presently  will  be  considered. 
In  exceedingly  rare  cases  the  tear  occurred  in  the  rectovaginal 
septum  and  the  child  was  born  per  rectunL 

Treaimeni.  —Superficial  tears  in  tln^  vagina  hardly  call  for 
any  treat nu^nt  beyond  the  common  prophylaxis  we  have  recom- 
mended for  all  labor  cases.  They  will  either  unite  by  mere 
apposition  of  the  edges  or  suppurate,  when  the  wound  secretion 
will  mix  with  the  loehial  discharge  coining  from  the  uterus.  Deep 
lacerations  should  l)e  closed  by  sutures,  either  running  or  inter- 
rupted. If  the  necessary  instruments,  materials,  and  assistance 
are  not  present  and  there  is  bleeding,  recourse  nuist  be  had  to 
styptic  applications  or  tamponade.  In  a  case  of  birth  through  the 
rectum,  a  double  row  of  sytures  should  be  aj>plied — one  in  the 
rectum,  another  in  the  vagina. 

[  Protracted  pressure  against  limited  points  of  the  vagina  may 
lead  to  subsequent  necrosis.  If  the  anterior  wall  is  cotnpressed 
between  the  fetal  head  and  the  symphysis  pubis,  the  result  may 
be  the  formation  of  a  vesicovaginal  fistula.  In  order  to  prevent 
this  serious  injury,  the  prolonged  pressure  should  be  avoided  by 
timely  use  of  the  forceps.  Instruments  are,  however,  apt  to 
cause  injury  themselves,  an<l  should ,  tlierefore,  I>e  ai>plied  de- 
liberately, cautiously,  and  skilfully,  bearing  in  mind  that  in  most 
cases  the  safe  delivery  is  much  more  a  question  of  gentleness  and 
"exterity  than  of  brutal    mechanical   force. 


§  5.  Laceration  of  the  Vulva  and  Perineum. — Towards  the 

end  of  parturition  the  perineum  l>erfunes  enormously  distcmled, 

Jongated,  and  tldjmed,  and,  since  the  normal  tissue,  even  outside 

I  childbirth,  ends  with  the  thin,  sharp  edge  formed  by  the  four- 

ch«tt€,  some  degree  of  tear  at  this  point  is  exceedingly  common.* 

^Garrigues,  "The  Obstetric  Treatment  of  the  Perinfium,"  Amer.  Jour.  Obst 
jciii.,  No.  2,  April,  l«.SO  ;    "So-called  Laeeratkm  of  tho  Perineum,**  Medical 
New<i,  April  25,  1891. 
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The  parturient  canal  i«,  near  and  at  its  end,  limited  by  two 
comparatively  narrow  openings, — the  entrance  to  the  vagina 
and  the  rima  piidendi, — the  first  of  which  is  circular  from  the 
beginning,  while  tlie  second  becomes  so  when  distended  by  the 
fa*tus  being  pushed  tlirough  it.  Of  these  rings  tlie  inner  one  is 
again  the  narrower,  l>ut  formetl  by  stronger  muscular  and  sinewy 
tissue  than  the  outer,  which  is  only  composed  of  the  skin  and 
Bubcutaneuus  fat.    These  two  rings  are  the  seats  w^here  laceration 


CUtarto  . 


Urethra , 
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^LaiK  tnaj. 
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A^  minor  d^jrree  of  iDOOHjplete  t«ir  in  the  pertneum  i  B,  sutuTCs  Inaened  ;  V\  futun»  tied. 


commonly  begins  during  chihU>irth.  and  from  which  it  mai 
extend  more  or  less  into  the  neigliboring  tissues.  Tlie  inner  ring. 
being  the  narrower  of  the  two,  suffers  more  constantly,  but  a 
superficial  tear  here,  even  if  it  extends  far  up  into  the  vagina, 
is  of  little  importance.  A  deep  tear  of  this  ring,  involving  the 
levator  ani  muscle  with  its  two  fascifr,  is,  on  the  contrary,  a 
fruitful  source  of  future  suffering.  The  tear  in  the  levator  ani 
muscle  is  usually  found  backward  and  outward  in  the  direction 
of  the  tuberosity  of  the  ischium,  probably  l>ecause  the  muscle 


gets  caught  between  this  puint  and  tlie  liead,  while  in  the  niedian 
line  the  rectum  furnishes  a  8oft  pad  between  the  vagina  and  the 
levator  ani  nioselp.  The  tear  is  nuieh  nnjre  coiinnon  on  the  right 
tlian  00  tlie  U*ft  side,  whJeh  is  presumably  due  to  the  i>re|joiifkT- 
anee  of  the  left  oeeipito-anterior  |H>8itian,  the  oeeii)iit  eseaiung 


Li^h.  mia,  J 

Laceration 
Anud 
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?/,vW^ 


A,  deep  Itiromploto   liiociiitlnn  ^A  \vT\\\vum   rxtrmiiiip   niio  vukIi^h:    It,  sulurf*  iUM:'rtc<]; 

e,  Mitiin-ji.  llerl 

from  the  parturieirt  eanal,  while  the  broad  forehead  is  pressed 
against  the  posterior  wall  t»f  the  vagina. 

The  externa)  ring,  formed  l)y  the  expanded  rinia  pudendij 
often  escapes  all  injury  through  ehildbirth,  so  that  even  the  thin 
edge  of  the  foureliette  may  be  found  entire  in  women  wiio  have 
fiorne  ehildrerL  It  may»  however,  snflFer  in  different  plaeea. 
The  most  eommcm  is  a  t<^ar  in  the  median  line,  liegirining  at  the 
posterior  eommissure,  from  which  it  may  extent!  down  to  and 
into  the  rectum  and  up  to  or  through  the  entrance  to  the  vagina. 


A,  complete  luceratian  of  the  perineum  enmbfnea  with  tears  in  tti©  TOftfTia ;  B,  future*  taf«rt«4 
In  YHiriiiuHiid  ret'tiini:  C  ah  litres  tted,  aitvifi  rtye$itablbhe(l ;  D,  rmglniil  Eiitutvs  Insortcrt  on  u\t\vt 
edpe;  t".  t.,  vaidiiBil  suturt's:  r,  *.,  reetnlimtiin'*  tlwi;  p.€.,  posledorcnintiiissiire;  K.  vaKlniil  aninm 
litHl,  yHTinttil  Instftted  ;   i\  ».,  vn^nal  auturwi:  jr>.  r,,  posterior  commij^iife;  p.  *,  |>erini^l  fiiturx^^ 

wound  (Fig,  402).     When  the  tear  does  not  V>reak  the  anal  ring, 
it  is  called  an  incomplete  laceration  of  the  perineum  (Fig,  403); 
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when  it  extends  into  the  rectum,  it  is  called  a  co^nplete  laceratioa 
(Fig.  404). 

More  rarely  the  laceration  bejpns  in  the  centre  of  the  perineum 
and  extends  into  the  vulva,  forming  a  similar  tear,  as  if  it  had 
started  from  the  fourchette,  SometiniPs  the  more  elastic  skin 
resists,  while  the  muscular  and  fascial  tissues  are  severed.  In 
rare  eases  the  reverse  may  take  |)lace,  the  akin  bursting,  while 
the  deeper  parts  stand  the  dilatation  uninjured,     Exeeptionally 

Via,  405. 


Ccntrnl  liicrmilnn  of  the  f»erlneum.     (Kii^n*iiioiii-[i. 


■ _^_ _,,.„. 

^■passage  of  the  foetus  through  it  \vilhout  implicating   the  rima 
^E»iidendi  or  the  anus, — a  so-called  ecnlrcd  laceration  (Fig.  405). 
^K     If  the  perineum  escapes  or  suffers  little,  the  injury  oft<^n  takes 
mihe  slia|>e  of  sujierhcial  tears  on  the  labia  majora  or  deeper  ones 

in  the  Ial)ia  minora  and  vestil>ule  near  the  clitoris^  which  may 
^  ,give  rise  to  dangerous  or  even  fatal  hemorrhage. 
■^  Nearly  all  tears  being  due  to  circular  expansion,  the  parts 
^brdinarlly  separate  from  side  to  side,  and  the  rents  have  a  longi- 
^Btudinal  direetion,  more  or  less  parallel  tu  the  axis  of  the  parturient 
^H^nal;  but  if  the  severed  halves  of  the  perineum  do  not  unite  by 
^H|jnniary  intention,  they  lieal  separately,  each  forming  one-half 

of  a  cicatrice,  in  which  way  cicatrices  with  a  transverse  direction 

ire  formed. 

Sometimes    nature    can    effect    complete    agglutination    and 
[)ale8cence  by  first  intention  of  any  tear,  complete  or  incomplete. 
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But  such  a  process  is  of  so  extremely  rare  occurrence  that  it 
would  be  foolhardiness  to  expect  it.  In  the  great  majority  of 
cases  the  spontaneous  healing  is  altogether  insufficient.  An 
incomplete  tear  in  the  median  line  will  grow  a  little  together  by 
granulation  at  the  top  of  the  angle.  The  remainder  will  only 
heal  over  and  form  a  contracted  transverse  scar.  A  complete 
tear  will  leave  the  anal  ring  broken:  the  sphincter  retracts,  its 
ends  being  plainly  marked  by  a  little  pit  of  the  size  of  a  large 
pea  on  either  side.  Where  the  perineal  body  should  be  there  is 
a  A-shaped  cleft.  The  mucous  men^brane  of  the  rectum  rolls 
out,  forming  a  little  red,  soft,  puckered  protrusion  at  the  posterior 
circumference  of  the  anal  opening.  The  patient  has  no  control 
over  flatus  and  firces,  which  escape  involuntarily,  and  make  the 
poor  woman  a  subject  of  disgust  to  herself  and  others. 

A  tear  involving  the  levator  ani  muscle  and  the  sinewy 
structures  of  the  entrance  to  the  vagina  weakens  the  support  of 
the  pelvic  structures  situated  above.  As  soon  as  the  patient  gets 
up  from  childbed,  she  complains  of  a  disagreeable  feeling  of  loose- 
ness and  bearing-down,  and  in  the  course  of  time  a  complete  pro- 
lapse of  the  uterus  and  inversion  of  the  vagina  may  be  the  result. 

Etiology. — The  obstetric  canal  forms  a  curved  cylinder  (Fig. 
195,  p.  157).  The  propelling  force  acts  from  above  almost 
under  right  angles  to  the  plane  of  the  brim  of  the  pelvis.  When 
the  OS  coccygis  is  reached,  this  movable  organ  is  bent  backward 
and  straightened  out.  The  perineum  is  much  elongated,  so  that 
the  distance  from  the  anus  to  the  vulva  may  measure  5  or  6 
inches  (13-15  centimetres).  No  wonder,  then,  that  this  thin, 
weak  structure  is  apt  to  give  way  under  the  pressure  that  is 
exercised  on  it.  Besides  this  general  danger  to  which  every 
perineum  is  exposed  during  childbirth,  there  are  particular 
unfavorable  circumstances  that  jeopardize  its  integrity.  Thus, 
the  vagina  and  vulva  may  be  too  small  or  the  foetus  too  large, 
or  the  tissue  is  not  elastic  enough,  as  is  especially  the  case  in 
very  young  or  old  primiparse.  The  pelvic  inclination  may  be 
too  small,  the  sacrum  too  straight,  or  the  pubic  arch  too  narrow. 
The  perineum  may  be  too  long  and  the  perineal  body  too  thin. 
Q^idema,  varices,  condylomas,  vegetations,  ulcerations,  and 
scars,  all  predispose  to  laceration.  Cross  or  brow  presentation, 
occipitoposterior  position,  or  the  prolapse  of  an  arm  beside  the 
head  endangers  the  perineum.  A  precipitate  labor,  in  which  the 
parts  do  not  have  time  to  l)ecome  softened  and  expand  gradually, 
is  a  frecjuent  cause  of  laceration  of  the  perineum.  The  same 
applies  to  forceps  operations  and  manual  extraction  when  per- 
formed too  rapidly.  The  forceps  may  also  injure  the  perineal 
body  directly,  the  shanks  being  pressed  or  rubbed  against  it. 

it  is  hard  to  ascertain  the  freqtiency  with  which  the  perineum 
is  torn,  hut  in  general  we  may  say  that  even  with  good  treatment 
it  happens  in  about  25  per  cent,  of  primipara*  and  5  per  cent,  of 
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pluriparsB.  Its  occurrence  is  by  no  means  always  the  fault  of 
the  accoucheur.  He  has  therefore  no  occasion  to  be  ashamed 
of  it  or  try  to  conceal  it. 

Prophylaxis. — Much  may  be  done  to  prevent  or  limit  a  lacera- 
tion of  the  perineum.  Since  it  is  a  chief  point  in  this  respect  that 
the  lower  part  of  the  obstetric  canal  shall  have  time  to  become 
softened  and  dilated,  ergot  ought  never  to  be  given  during  labor. 

The  bowels  should  be  emptied  with  a  soapsuds  enema  before 
the  passage  of  the  foetus.  The  position  on  the  left  side  during 
delivery  is  preferable  to  that  on  the  back,  because  in  the  former 
the  fundus  uteri  sinks  down  on  the  bed,  so  that  gravitation  works 
in  an  almost  opposite  direction  to  the  uterine  contractions. 
Thus  the  perineum  has  not,  as  in  the  dorsal  position,  to  carry 
the  weight  of  the  foetus  in  addition  to  the  pressure  against  it 
caused  by  the  foetus  being  driven  down  by  the  expellant  forces. 

If  the  waters  have  broken  long  before  the  birth  of  the  child, 
and  the  vagina  is  dry,  it  is  well  to  pour  creolin  or  lysol  solution 
into  it  in  order  to  make  it  slippery  during  the  alternate  advance 
and  retreat  of  the  presenting  part. 

The  administration  of  chloroform  while  the  foetus  passes  the 
vulva  is  of  high  value  as  a  protection  against  laceration.  Pain 
being  abolished  and  the  abdominal  muscles  paralyzed,  the  foetus 
is  pushed  forward  by  the  mere  uterine  contractions,  and  even 
these  are  weakened  by  the  effect  of  the  drug. 

The  foetus  forms  a  kind  of  cylindrical  body,  the  vulvar  orifice  an 
elastic  ring.  Now,  it  is  evident  that  this  ring  will  be  stretched  the 
least  when  its  diameter  intersects  the  long  axis  of  the  cylinder  at 
right  angles.  If  this  relation  does  not  exist,  it  may  be  an  advan- 
tage to  displace  the  posterior  part  of  the  ring  forward  or  backward, 
according  to  circumstances.  On  the  other  hand,  if  the  vulvar  ring 
encircles  the  fetal  body  in  this  favorable  way,  every  displacement 
will  only  have  the  effect  of  subjecting  the  ring  to  an  unwarranted 
surplus  of  stretching,  and  thereby  expose  it  to  break. 

Another  kind  of  protection  is  afforded  to  the  perineum  by 
acting  on  the  foetus.  A  too  speedy  expulsion  of  the  foetus  may  be 
counteracted  by  direct  pressure  with  the  flat  hand  on  the  pre- 
senting part,  especially  the  cranium.  If  the  head  does  not  recede 
in  the  intervals  of  pains,  it  is  well  to  push  it  back,  so  that  the 
next  uterine  contraction  may  be  partly  spent  in  recovering  lost 
ground.  In  this  way  undue  pressure  on  one  point  is  also  avoided. 
In  cases  of  manual  extraction,  the  head  ought  to  be  drawn  as 
slowly  as  possible  through  the  vulvar  orifice.  In  forceps  deliv- 
eries it  is  advisable,  if  the  condition  of  the  mother  or  the  f(ptus 
does  not  so  imperatively  call  for  the  utmost  speed  as  to  super- 
sede all  other  considerations,  to  take  off  the  forceps  when  the 
head  has  been  brought  into  the  vulvar  orifice  and  enucleate  the 
head  from  the  rectum. 

Often  we  find  under  the  ligamentum  arcuatum  a  free  space 
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vagina  and  during  a  pain  turned  with  the  cutting  edge  outward. 
The  incision  should  be  about  1  inch  long  and  {  inch  deep,  and  be 
sutured  after  delivery. 

Treatment. — As  soon  as  labor  is  completed,  the  accoucheur 
should  make  an  ocular  examination  of  the  condition  of  the 
perineum  by  separating  the  labia  majora. 

The  torn  surfaces  should  be  brought  together  with  sutures. 
If  deep  rents  occurring  in  the  perineal  body,  while  the  skin 
between  the  anus  and  the  vulva  remains  intact,  do  not  heal  up, 
they  lead  to  a  membranous  condition  of  the  perineum  which 
does  not  give  sufficient  support  to  the  adjacent  parts.  This 
kind  of  tears  ought  therefore  to  be  sutured  from  the  vagina  and 
vulva.  More  commonly  the  rent  extends  more  or  less  through 
the  skin  and  we  find  the  above-mentioned  triangles. 

In  uniting  them  by  suture,  we  must  aim  at  an  accurate 
adaptation  of  the  edges  and  at  having  as  broad  surfaces  as  possi- 
ble. These  two  desiderata  are  obtained  by  placing  the  sutures 
in  a  slanting  way.  I  mentally  divide  the  two  edges  of  the  triangle 
(Fig.  402,  B)  into  three  parts  of  equal  size.  Silkworm  gut  is  the 
best  material,  being  less  absorbing  than  silk  and  easier  to  insert 
and  to  withdraw  than  silver  wire.  It  also  can  be  boiled.  The 
patient  is  placed  across  the  bed  with  the  buttocks  at  the  edge. 
The  feet  rest  on  two  chairs,  and  the  knees  are  supported  by  two 
assistants.  The  operator  sits  on  a  third  chair  between  the  two 
others.  Three  rather  large,  curved  needles  are  threaded.  The 
patient  is  amesthetized  with  chloroform,  unless  she  is  too  weak. 
If  the  doctor  has  no  skilled  assistant,  he  should  anaesthetize  the 
patient  himself,  and  during  the  operation  give  the  necessary 
directions  about  keeping  up  the  anaesthesia.  In  order  to  keep 
the  field  of  operation  free  from  discharge,  a  large  tampon  wrung 
out  of  antiseptic  fluid  is  pushed  up  into  the  vagina  above  the 
tear.  This  is  stretched  from  side  to  side.  The  first  needle,  held 
in  a  needle-holder,  is  introduced  }  inch  from  the  left  side  of  the 
wound,  between  the  posterior  and  the  middle  portion  of  the 
lower  edge,  and  carried  in  a  curved  line  about  two-thirds  up  to 
the  upper  edge  of  the  tear  in  the  median  line,  and  then  down 
and  out  at  the  corresponding  point  on  the  right  side.  In  order 
to  avoid  including  the  rectum,  the  left  index-finger  should  be 
inserted  into  it  and  used  for  guiding  the  point  of  the  needle. 
The  finger  should  then  be  washed  off  with  an  antiseptic  solution 
and  the  two  ends  of  the  suture  held  together  with  an  artery- 
forceps  and  dropped.  The  second  needle  is  inserted  between  the 
middle  and  the  anterior  third  of  the  edge  of  the  wound,  at  the 
same  distance  as  before,  and  carried  under  the  lower  end  of  the 
tongue  formed  by  the  posterior  column  of  rug<T  to  the  point 
between  the  inner  and  the  middle  portion  of  the  upper  edge  of 
the  wound.  Here  it  is  pushed  out  and  carried  over  to  the  corre- 
sponding point  on  the  right  side,  where  it  is  again  inserted  and 
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Tnuittwn^  cut  through  knee-bandage. 


N*N.::^  io^^u.  it  is  well  to  fasten  it  to  the  abdominal  binder  on 
\»v.':  >*vic  ^^^ii^  -^  tiarrv>w  piece  of  muslin,  so-called  suspenders 
-j^.  ^N,  V  !».  -\>2V  The  bowels  are  kept  loose  with  castor  oil 
*u  K'  >  :>v*m  S  to  15  grammes— daily)  or  Hunyadi  Jdnos 
A.wxV*  ;.t\  o  vi  from  12(>  to  180  grammes),  and  the  patient  is 
»».*»ivO  Vf» i  oa  Hnimal  diet  so  as  not  to  have  too  much  residuum 
J  x;  .  \»v**U\i  'hivu^h  the  anus. 
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s,^^  .VN.VU  sjiurtiug,  it  may  be  seized  and  tied  with  thin  cat- 
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is  somewhat  jagged,  the  irregularities  in  the  tear  correspond  to 
each  other  and  grow  easily  together.  Only  long,  loose  shreds 
with  a  narrow  pedicle  should  be  cut  off  before  uniting  the  wound. 
Instead  of  the  three  silkworm-gut  sutures  which  I  recommend, 
some  prefer  a  running  suture  with  catgut. 

If  the  tear  extends  into  the  rectum,  it  is  particularly  advisa- 
ble to  unite  the  torn  surfaces  immediately  after  the  birth  of  the 
child.  Even  if  there  should  remain  a  rectovaginal  fistula,  the 
parts  keep  their  shape  and  remain  in  a  much  better  condition 
for  a  future  plastic  operation.  In  this  case  a  triangular  row  of 
sutures  should  be  inserted.  (Fig.  404.)  One  row  is  tied  in  the 
rectum.  It  should  be  of  thin  silk,  put  in  rather  superficially  and 
left  to  be  expelled  with  the  fa»ces.  It  is  best  to  attach  a  needle 
to  each  end  of  the  thread  and  push  both  needles  from  the  wound 

FiQ.  407. 


F^neuxn. 


Complete  Inoeration  of  the  perineum,  with  vaiprinal  tears.  A,  submucous  rectal  sutures  inserted ; 
B,  submucous  rpctal  sutures  tied,  VHtdiml  tears  sutured. 

to  the  rectum  so  as  to  avoid  carrying  septic  material  from  the 
gut  into  the  stitch  canals.  A  second,  deeper  row  is  put  in  from 
the  vagina  and  tied  there.  For  these  catgut  is  preferable,  which 
need  not  be  removed.  Finally,  2  or  3  sutures  are  placed  on  the 
skin  surface  of  the  perineum.  In  this  locality  silkworm  gut  is 
the  best. 

We  may  also  use  submucous  catgut  sutures  in  the  rectum 
(Fig.  407).  The  threads  are  introduced  }  inch  from  the  left 
edge  to  be  united,  brought  out  near  the  nmcous  membrane  of 
the  rectum,  inserted  at  the  corresponding  point  on  the  other  side 
of  the  cleft,  and  made  to  emerge  \  inch  from  the  edge. 

The  primary  perineorrhaphy,  when  the  parts  are  properly 
adjusted  and  antiseptic  precautions  are  taken,  almost  invari- 
ably results  in  healing  by  first  intention. 

Delayed  Suturing, — If  the  genitals  are  a^dematous,  or  the 
patient  is  much  exhausted,  or  for  some  reason  or  other  the  su- 
tures cannot  be  put  in  immediately,  suturing  may  be  put  off 
till  the  next  day,  and  even  much  later. — up  to  the  eleventli 
day,  and  perhaps  still  later.  After  granulation  is  estal)lished, 
the  wound  may  still  be  united  by  suture  and  grow  together, 
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but  then  it  is  best  to  scrape  the  wound  with  the  edge  of  a  scalpel, 
so  as  to  have  fresli  bleeding  surfaces. 

Tears  near  the  Clitoris, — Tears  near  the  clitoris  have  repeatedly 
led  to  a  fatal  issue,  and  ought,  therefore,  to  receive  adequate 
attention.  What  makes  them  so  dangerous  is  that  the  pelvic 
veins  all  communicate  and  have  no  valves.  A  small  wound  may, 
therefore,  become  the  source  of  a  hemorrhage  that  may  exhaust 
the  vital  force  of  the  patient.  The  hemorrhage  may,  however, 
be  checked  by  passing  a  ligature  under  the  bleeding  point  and 
tying  it  (circumvention)  or  by  tamponing  the  vulva. 

§  6.  Rupture  of  the  Spleen,  Heart,  Blood-vessels,  and 
Psoas  Muscle. — Several  cases  of  rupture  of  the  spleen  have  been 
reported.  They  occurred  during  pregnancy,  during  labor,  or 
shortly  after  the  same,  and  ended  in  sudden  death.  The  autopsy 
showed  the  presence  of  an  enormous  spleen,  a  rupture  in  the 
same,  and  extravasation  of  a  large  amount  of  blood  into  the  ab- 
dominal cavity.  The  spleen  was  enlarged  by  malaria,  leucocy- 
thaemia,  typhoid  fever,  etc.,  and  gave  way  under  the  impulse 
of  a  trauma  or  a  physical  exertion. 

The  ascending  aorta,  the  splenic  artery,  the  epigastric  artery, 
and  a  large  abdominal  vein  have  ruptured,  either  spontane- 
ously or  in  consequence  of  an  injury,  and  caused  sudden  death 
during  pregnancy  or  labor. 

In  another  case  the  psoas  muscle  had  ruptured  during  the 
efforts  of  labor. 


CHAPTER   XIV. 

SEPARATION    OF    ARTICULATIONS. 

The  joints  of  the  pelvis  may  rupture  during  the  strain  of 
labor.  That  most  freciuently  giving  way  is  the  symphysis  pubis. 
The  accident  is  most  likely  to  take  place  in  pelves  which  are 
generally  contracted  or  narrow  from  side  to  side.  The  common 
cause  is  undue  force  in  forceps  delivery.  Accoucheurs  who  have 
more  brawn  than  brain  are  apt  to  attempt  the  impossible  in 
trying  to  drag  by  brutal  force  a  head  through  a  canal  that  is 
proportionally  too  narrow  for  its  passage.  But  cases  have  oc- 
curred also  in  spontaneous  deliveries,  and  one  case  is  even  on 
record  in  which  the  child  was  born  in  the  membranes  and  still 
the  symphysis  ruj)tured.  Under  such  circumstances  there  must 
doubtless  have  l)oon  a  i)revious  weakness  of  the  tissues  compos- 
ing the  joint.  Tlie  writer  has  never  seen  a  case  of  scission  of  the 
pubic  symphysis,  and  in  the  largest  lying-in  institutions  of 
Vienna  and  Paris  this  injury  has  occurred  only  once  in  many 
thousand  cases;  but  it  is  said  to  be  not  very  rare. 
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The  symptoms  are  marked  enough  to  make  a  diagnosis^  even 
when  there  is  no  palpable  diastasis  between  the  ends  of  the  pubic 
bones.  The  patient  feels  severe  pain  in  the  joint,  which  also  is 
extremely  sensitive  to  pressure.  At  the  time  of  the  separation 
a  cracking  sound  may  be  heard.  The  legs  roll  outside.  The 
patient  cannot  move  them,  and  passive  movements  elicit  great 
pain.  If  there  is  a  complete  disjunction,  the  separation  between 
the  bones  is  felt.  Sometimes  the  accident  is  complicated  by  a 
tear  in  the  vagina,  through  which  the  finger  can  be  put  in  di- 
rect contact  with  the  disrupted  joint.  The  bladder,  the  urethra, 
and  the  crus  of  the  clitoris  may  be  torn,  and  even  without  such 
injuries  there  is  commonly  found  dysuria,  such  as  incontinence, 
retention,  or  cystitis. 

With  proper  treatment  the  prognosis  is  good,  but  when  neg- 
lected the  injury  to  the  joint  is  apt  to  lead  to  suppuration,  which 
is  accompanied  by  a  high  mortality  through  pyaemia  and  osteo- 
myelitis. 

As  a  rule,  complete  union  is  obtained  in  from  two  to  four 
weeks;  and  even  if  the  union  is  only  fibrous  the  patient  may 
walk,  but  then  the  gait  is  more  or  less  waddling. 

Treatment. — The  bones  forming  the  articulation  should  be 
replaced  and  kept  immobile  by  broad  straps  of  adhesive  plaster 
surrounding  the  whole  pelvis,  as  after  symphyseotomy.  Com- 
plicating wounds  should  be  united  by  suture  and  a  torn  crus  cli- 
toridis  must  be  tied. 

Next  to  the  symphysis  pubis  the  iliosacral  joint  is  the  one 
that  is  most  exposed  to  rupture.  In  fact,  the  former,  if  the  dia- 
stasis between  the  bones  becomes  too  great,  leads  to  the  latter, 
the  ligaments  in  front  of  the  articulation  rupturing  under  the 
strain  to  which  they  are  put. 

Even  when  this  articulation  does  not  rupture,  the  separa- 
tion of  the  symphysis  allows  a  rotatory  movement  of  the  auricu- 
lar surfaces  against  each  other,  by  which  the  inclination  of  the 
pelvis  is  increased  and  the  true  conjugate  lengthened,  condi- 
tions we  shall  come  back  to  in  speaking  of  labor  in  the  dependent 
position  and  the  operation  of  symphyseotomy. 

The  separation  of  the  sacrococcygeal  joint  has  also  been  observed. 
This  may  become  the  cause  of  a  chronic  inflammation  of  the 
articulation  with  coccygodynia.  The  bone  should  be  replaced, 
a  lead  and  opium  wash  applied  outside,  and  suppositories  with 
iodoform  (gr.  v  t.  i.  d.)  used  in  the  rectum. 
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CHAPTER   XV. 

FRACTURES. 

Fractures  of  bones  in  the  pelvis  or  other  parts  of  the  body 
in  consequence  of  labor  are  rare  accidents.  A  case  has  been  re- 
ported of  a  double  fracture  of  the  ascending  and  the  descending 
ramus  of  the  pubis.     The  patient  recovered. 

The  fractured  bones  should  be  set  and  the  pelvis  immobilized 
with  broad  straps  of  adhesive  plaster. 

Somewhat  more  frequently  the  os  coccygis  breaks.  The 
articulation  with  the  sacrum  may  be  ankylosed  and  the  fracture 
occur  there;  or  it  may  be  found  in  the  bone  itself,  the  vertebra 
of  which  normally  become  ankylosed  in  the  middle  of  life.  This 
little  fracture  may  heal  in  a  wrong  position  and  become  the 
starting-point  of  coccygodynia.  The  accident  ought  to  be  treated 
like  the  rupture  of  the  sacrococcygeal  joint. 

A  few  cases  of  fracture  of  the  dernum  in  consequence  of  the 
violent  muscular  contractions  during  labor  have  been  placed  on 
record.  The  fracture  is  transverse,  and  mostly  situated  in  the 
manubrium.  At  the  moment  of  the  accident  the  patient  feels 
the  solution  of  continuity  that  takes  place  and  a  cracking  sound 
is  heard.  There  are  pain  in  the  chest,  mobility  of  the  fragments, 
and  crepitus.  There  is  also  a  change  in  the  shape  of  the  bone, 
the  superior  fragment  projecting  forward,  while  the  inferior  is 
depressed.  The  pain  is  much  increased  by  any  movement  and 
by  the  efforts  of  coughing.  Respiratory  movements  are  shallow 
and  frequent.    The  accident  has  ended  fatally  in  several  instances. 

The  treatment  consists  in  setting  the  fracture  and  immobiliz- 
ing the  chest  with  a  bandage,  either  plaster  of  Paris  or  a  splint 
made  of  felt  or  wood-pulp.  The  delivery  should  be  terminated 
as  soon  as  possible  according  to  general  rules. 

No  case  of  fracture  of  the  ribs  during  labor  is  known,  but 
these  l)ones  have  fractured  sj)ontaneousiy  in  a  few  pregnant 
women,  especially  during  cough.  A  j)eculiarity  of  these  and  all 
other  fractures  during  gravidity  is  the  slowness  of  the  healing 
process,  which,  d()ul)tless,  is  due  to  the  phosphate  of  calcium 
going  to  build  uj)  the  skeleton  of  the  fa^tus.  It  is,  therefore, 
advisable  to  give  i)lK)sphorus  internally,  while  the  fracture  is 
treated  in  the  usual  way  with  rest  and  a  bandage. 
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SUDDEN  DEATH  OF  THE  MOTHER. 

During  pregnancy  a  woman  may  be  killed  or  die  more  or 
less  suddenly  in  consequence  of  one  of  the  many  diseases  which 
may  complicate  that  condition.  Death  may  occur  also  during 
labor,  before  the  child  is  born,  or  during  the  puerperal  state. 

A  distinction  may  be  made  between  a  rapid  death,  where 
the  life  of  the  patient  is  extinguished  in  a  few  hours,  and  a  strictly 
sudden  death,  which  snatches  the  patient  away  almost  instan- 
taneously and  without  warning.  A  woman  may  bleed  to  death, 
for  instance,  from  placenta  prsevia,  or  die  in  a  few  minutes  from 
post-partum  hemorrhage;  or  her  nerve  force  may  be  exhausted 
by  a  tedious  labor  or  eclampsia.  Her  uterus  may  rupture,  and 
she  may  die  from  the  combined  action  of  shock  and  hemorrhage. 
In  all  such  cases  the  accoucheur  sees  the  gravity  of  the  situation, 
he  has  time  to  do  something  to  avert  the  impending  blow,  and 
he  may  even  succeed  in  his  efforts  to  save  the  patient^s  life. 
But  there  are  other  cases  in  which  the  patient  succumbs  as  if 
struck  by  lightning, — a  most  terrific  situation  both  for  the  medi- 
cal attendant  and  for  the  friends  of  the  patient.  Some  such  cases 
were  due  to  the  rupture  of  a  cerebral  vein  with  apoplexy.  In 
others  death  was  caused  by  endocarditis,  an  embolus  being  de- 
tached from  the  heart  and  lodging  in  a  cerebral  artery,  or  by 
acute  myocarditis.  In  others,  again,  the  sudden  death  was 
brought  about  by  entrance  of  air  into  the  veins. 

Sometimes  the  heart,  previously  diseased,  or  an  aneurism  of 
the  aorta,  or  the  diaphragm  has  ruptured  in  consequence  of  the 
efforts  to  expel  the  foetus.  A  pericardial  exudation  may  paralyze 
the  heart.  The  sudden  diminution  in  the  blood-pressure  within 
the  abdominal  organs  which  takes  place  when  the  foetus  is  ex- 
pelled is  accompanied  by  a  rush  of  blood  to  these  parts  and  a 
corresponding  anaemia  of  the  brain,  which  may  cause  syncope 
and  death.  Hence  the  importance  of  keeping  the  patient  in  the 
recumbent  position.  Great  pain,  loss  of  blood,  and  protracted 
labor  may  exhaust  the  patient  and  end  in  sudden  death. 

In  some  cases  even  the  autopsy  fails  to  divulge  the  secret 
of  the  cause  of  death.    Nothing  is  found  to  explain  it. 

During  the  puerperal  state  sudden  death  may  be  occasioned 
by  embolism  of  the  pulmonary  artery.  The  offending  body 
may  be  torn  off  from  a  thrombus  during  the  act  of  friction  with 
an  ointment,  or  it  may  be  detached  si)ontaneously  by  a  move- 
ment of  the  patient,  especially  in  bending  down  to  pick  some- 
thing up  from  the  floor.  The  starting-point  is  a  thrombus  of 
the  femoral,  the  uterine,  or  the  ovarian  veins,  or  the  vena  cava. 
As  a  rule,  one  of  the  chief  trunks  of  the  pulmonary  artery  is 
suddenly   obstructed,   causing   violent   dyspncra,   cyanosis,    and 


576  ABNORMAL  LABOR. 

almost  immediate  death.  In  more  fortunate  cases  only  a  smaller 
branch  is  obstructed,  when  the  dyspnoea  and  cyanosis  are  more 
moderate  and  recovery  is  possible. 

In  such  cases  of  venous  obstruction,  especially  phlegmasia 
alba  dolens,  there  may  be  no  warning  sign  of  impending  danger; 
in  others  the  thrombus  may  irritate  the  vein  and  cause  phlebitis, 
with  rise  in  temperature  and  increase  of  the  frequency  of  the 
pulsation. 

Sudden  emotions  of  joy,  sorrow,  or  fright  may  cause  instant 
death. 

Puerperal  infection  may  also  take  so  acute  a  form  that  it 
kills  in  less  than  twenty-four  hours. 

In  some  cases  sudden  or  rapid  death  is  due  to  a  faulty  use 
of  antiseptic  drugs.  An  assistant  of  mine,  in  introducing  the 
intra-uterine  tube,  perforated  the  wall  of  the  cervical  canal  and 
injected  a  one-to-two-thousand  solution  of  bichloride  of  mercury 
into  the  peritoneal  cavity.  Another,  in  order  to  wash  out  the 
uterus  with  a  one  per  cent,  solution  of  carbolic  acid,  used  a  double- 
current  catheter,  but  connected  the  afferent  tube  with  the  wide 
metal  tube  of  the  catheter  instead  of  with  the  narrow.  The 
autopsy  showed  that  the  uterus,  which  in  consequence  of  dissect- 
ing metritis  had  become  very  thin  in  some  places,  had  been 
ruptured,  allowing  the  fluid  to  enter  the  peritoneal  cavity. 

Corrosive  sublimate  is  so  dangerous  in  puerperal  women  that 
it  should  not  be  used  at  all  for  vaginal  or  intra-uterine  injections. 
In  1889  the  writer  collected  20  fatal  cases  due  to  this  drug  in 
obstetric  practice  alone  and  added  2  observed  by  himself.* 

Carbolic  acid  has  also  caused  rapid  death  by  absorption. 
It  should  not  be  used  in  stronger  solution  than  2  per  cent,  in 
the  uterus  and  vagina. 
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CHILDBIRTH    AFTER    THE    DEATH    OF   THE    MOTHER. 

Somatic  death  is  not  an  instantaneous  event.  Death  is  a 
gradual  process.  Even  in  a  case  of  sudden  death  one  literally 
dies  by  inches.'  A  headless  chicken  may  be  seen  running  about 
in  a  barnyard.  If  one  chops  off  the  head  of  a  calf,  for  several 
minutes  the  severed  head  will  show  signs  of  difficult  breathing. 
If  the  tip  of  a  finger  be  brought  close  to  the  eye,  the  eye  will 
wink,  just  as  does  that  of  a  live  animal.  If  the  cavity  of  the  chest 
be  opened,  the  heart  will  be  seen  to  continue  to  contract  and 

'narrig:iips.  "Corrc^sivo  Siihlimate  and  Crcolin  iii  Obstetric  Practice,"  Amer. 
Jour.  Med.  Sci..  Aiisjiust.  ISSO 

-CJarrip^Ties.  "The  Legislation  neede<l  in  Regard  to  Apparent  Death/'  Med. 
News,  April  14,  IVKK). 
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relax  for  a  long  time.  One  may  even  cut  out  the  heart  altogether 
and  place  it  under  a  glass  shade,  and  still  its  rhythmic  movements 
continue*  Thii>  life  of  tlie  organs  is  shown  still  more  impres- 
sively by  opening  the  carotid  in  a  dog  and  letting  hirn  bleed  to 
death.  There  comes  a  moment  when  the  dng  dies,  and  life 
would  remain  extinct  if  the  animal  was  left  U\  itself.  Hut  if 
the  severed  vessel  l>e  tied  and  blood  from  another  dog  be  injected, 
the  dead  dog  will  return  to  life  and  nmy  continue  living  as  long 
and  in  as  perfect  health  as  if  he  had  nol  been  subjected  to  any 
experimentation.  This  is  due  to  the  lib-  remaining  in  the  tissues 
which  enables  them,  under  the  impulse  of  fresh  blood,  to  resume 
all  the  suspended  vital  functions. 

The  writer  has  seen  the  ciliated  epithelium  in  the  interior  of 
an  ovarian  tumor  of  a  wtnnan  in  full  movement  tiie  day  after 
its  extirpation. 

There  is»  therefore*  nothing  remarkable  in  the  fact  that  a 
child  may  be  born  after  the  death  of  its  mother,  if  by  her  death 
we  understand  that  respiration  has  stop|)ed  and  the  heart  has 
ceased  beating.  The  uterus  retains  its  power  of  rontractility, 
and  may  expel  the  fadus  dead  or  alive.  As  a  rule,  in  such  cases 
the  mother  is  exhausted  by  previous  illness  or  the  i)angs  of  a 
protracted  labor,  and  then  the  fcrtus  wall  soon  die  undelivered, 
from  asphyxia.  To  be  born  alive  it  must  leave  the  maternal  liody 
witlun  a  few  minutes,  j)rol)aIily  at  most  within  a  quarter  of  an 
hour.     In   the  great   majority  of   cases   of   spontaneous    births 

I  after  the  death  of  the  mother  the  child  w^as  dead. 
I      But  the  case  is  quite  different  if  a  pregnant  w^onian  at  term 
pr  in  actual  normal  labor  is  suddenly  kilbnl.     rnder  such  circum- 
itances  a  living  child  has  been  removed  from  its  mother's  body 
by  Ca^sarean  section  one  and  even  two  hours  after  her  death. 

»From  the  old  Romans  a  law  has  been  inherited  and  incor- 
Ifiorated  in  the  statutes  of  most  countries  to  the  effect  that  when 
a  pregnant  woman  dies,  and  the  fret  us  is  alive,  it  shall  be  the 
duty  of  the  attending  physician  to  perform  Cresarean  section  at 
once,  with  the  aim  of  sa\Tng  the  life  of  the  fop'tus.  This  seemingly 
humane  law  is,  however,  beset  with  difficulties  in  its  practical 
application.  The  distinctitm  l»etween  real  and  apparent  death 
being  a  most  delicate  njaf ter,  it  has  hajipened  more  than  once 
that  the  supposed  dead  woman,  under  the  stimulus  of  the  pain 
inflicted  by  the  surgeon's  knife^  returned  to  life,  to  the  dismay 
of  the  operator  and  the  horror  of  her  friends.  It  may,  there- 
fore, be  laid  down  as  a  rule  that  it  is  not  safe  to  perform  C;esa- 
rean  section  otherwise  than  according  tn  the  rules  of  surgery. 
^J  do  not  mean  that  the  accoucheur  should  take  the  time  to  pro- 
^Hde  for  an  aseptic  and  antiseptic  operation,  as  he  w^ould  and 
should  under  ordinary  circumstances,  but  the  necessary  material 
and  implements  for  uniting  the  wounds  in  the  uterus  and  the  ab- 
dominal w^all  should  be  present* 
37 
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The  value  of  the  operation  cannot  be  doubted.  Puech  found 
that  in  453  post-mortem  CsBsarean  sections  the  child  showed 
signs  of  life  in  101  cases  and  continued  to  live  in  43  cases. 

Since  the  life  of  the  foetus  is  extinct  so  soon  after  the  mother's 
death,  the  proposition  has  been  made  not  to  wait  for  her  death, 
but  to  operate  while  she  is  dying.  If  great  interests  were  at  stake, 
and  the  dying  woman  herself  desired  to  have  the  operation  per- 
formed, this  might  be  considered;  but  under  ordinary  circum- 
stances I  think  the  physician  should  be  guided  by  the  rules  that 
the  mother  is  a  really  existing  human  being,  while  the  foetus, 
until  it  is  born,  is  only  a  possibility,  and  that  it  is  his  duty  to 
prolong  life.  Now,  there  cannot  be  any  doubt  that  when  a  wo- 
man's life  is  ebbing  away  the  infliction  of  the  wounds  necessary 
for  the  performance  of  Ca^sarean  section  will  hasten  her  death, 
and  still  more  the  administration  of  an  anaesthetic,  if  such  is 
used.  It  would  be  especially  unjustifiable  and  revolting  to  ex- 
ercise any  kind  of  pressure  to  induce  the  dying  woman  to  give 
her  consent  to  the  operation. 

If  the  08  is  well  dilated,  the  pelvis  normal,  and  the  foetus  of 
average  size,  it  may  be  possible  to  turn  the  ifoetus  and  extract 
it  manually  in  as  short  time  as  that  required  for  Csesarean  section, 
or  if  the  head  is  already  engaged  a  forceps  operation  may  also  be 
successful. 

Some  go  so  far  as  to  think  that  even  if  the  foetus  is  dead  it 
should  be  extracted  from  the  maternal  body,  either  per  vias 
nahirales  or  by  Ca^sarean  section.  The  only  real  advantage  the 
writer  sees  in  performing  this  post-mortem  would  be  to  avoid 
the  possible  spontaneous  expulsion  of  the  child,  which  might 
give  rise  to  the  belief  that  the  woman  was  not  dead  and  was  de- 
serted by  the  attendant  accoucheur.  Such  expulsion  from  the 
dead  body  of  the  mother  may,  indeed,  take  place  days  after 
death  has  occurred,  and  is  then  no  longer  a  vital  process,  but 
simply  an  effect  of  the  mechanical  pressure  exercised  on  the 
fundus  uteri  by  the  development  of  gas  in  the  abdominal  cavity 
in  consequence  of  putrefaction.  While  the  vital  process  of  uter- 
ine contrsrtion  stops  soon  after  death,  the  chemical  function  of 
putrefaction,  ushered  in  by  microbic  invasion,  begins  later  and 
goes  on  till  the  abdominal  wall  ruptures.  To  this  category  be- 
long the  cases  in  which,  on  reopening  coffins,  a  dead  child  was 
found  lying  outside  of  a  dead  mother. 
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Serious  lesions  of  the  foetus,  such  as  fractures  of  the  cranial 
bones,  the  cervical  vertebrae,  the  collar-bone,  the  humerus,  the 
lower  jaw,  and  paraly^s  of  the  upper  extremities,  occur  most 
frequently  in  cases  of  narrow  pelves  (pp.  483,  485).  They  may 
either  be  spontaneous  or  be  due  to  operative  manipulations. 
In  the  latter  case  they  are  sometimes  unavoidable,  but  much 
more  frequently  they  are  produced  by  lack  of  skill  and  cautious- 
ness on  the  part  of  the  obstetrician.  Thus,  the  skin  may  be 
scratched.  The  eyes  are  particularly  exposed  in  face  presenta- 
tions and  in  delivery  by  pressure  from  the  rectum.  In  breech 
presentations  the  anus  and  genitals  may  be  wounded.  The 
worst  the  writer  has  seen  in  this  line  was  a  case  of  pelvic  presen- 
tation of  a  female  child,  in  which  the  attending  physician,  in 
trying  to  apply  the  forceps  to  what  he  took  to  b6  the  head,  in- 
serted one  blade  into  the  pelvis  of  the  foetus  and  tore  the  genitals 
and  intestine  to  pieces. 

In  breech  presentations  injuries  to  the  soft  parts  of  the  groin 
are  not  rare.  They  are  due  to  pressure  with  the  fingers,  the 
fillet,  or  the  blunt  hook  (pp.  407-411). 

Rough  manipulation  of  the  abdomen  during  extraction  has 
led  to  rupture  of  the  liver  and  to  hemorrhage  in  the  suprarenal 
capsule.  Too  violent  movements  in  reviving  asphyxiated  chil- 
dren by  Schultze's  method  have  also  led  to  such  hemorrhage  and 
even  to  avulsion  of  the  spleen. 

In  forceps  extractions  a  blade  may  press  so  much  on  the  fa- 
cial nerve  on  one  side  that  the  child  is  born  with  a  paralysis  of 
this  side  of  the  face.  This,  however,  is  a  transient  lesion,  which 
passes  off  in  a  week  or  two  without  treatment. 

Some  conditions  demand  a  more  detailed  description  in  this 
place. 

§  I.  Cephalaematoma. — Cephalapmatoma  is  an  extravasation 
of  blood  between  the  periosteum  and  the  bones  of  the  cranium. 
It  forms  a  globular  or  ovoid  fluctuating  tumor  and  is  always 
limited  to  the  contour  of  a  bone,  the  periosteum  being  so  tightly 
adherent  to  the  edges  of  the  bones  that  the  blood  cannot  pass 
this  barrier. 

Diagnosis. — This  limitation  within  the  edges  of  a  bone  and 
the  fluctuation  distinguish  cephahrmatoma  from  caput  succeda- 
neumy  which,  situated  between  the  periosteum  and  the  scalp, 
can  spread  in  all  directions,  and  gives  a  doughy  sensation,  the 
blood  and  serum  filHng  the  meshes  of  the  subcutaneous  con- 
nective tissue. 

The  cephalaematoma  may  be  limited  to  one  bone  or  found  on 
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two,  three,  and  even  four  bonr^?  bimultaneously  (Fig.  40S).  It 
is  most  comniun  on  tlie  anterior  parietal  bone,  but  is  found  also 
ou  the  posterior  parietal,  the  frontal,  and  the  occiiiital  bones. 

The  blood  is  Huid  and  dark.  The  swelling  increases  during  the 
first  week  after  birth,  when  involution  begins.  In  the  circum- 
ference a  ring  of  callus  is  formed  and  felt  as  a  hard  bony  nmss, 
in  comparison  to  which  the  soft  centre  makes  the  impression  of 
a  hole.  In  most  cases  the  blood  and  callus  are  slowly  reabsorbed, 
and  finally  the  swelling  totally  disappears,  but  this  process  of 
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involution  may  take  3  or  4  months.  In  rare  cases  the  bone  foi 
mation  eontinues,  and  a  parehnient4ike  roof  is  formed  over  the 
blood,  which  on  pressure  emits  a  crepitus-like  sound.  This 
process  of  ossification  may  go  still  farther  and  result  in  an  exos- 
tosis. In  other  eases  the  contents  of  the  swelling  may  become 
purulent, 

EliokHpj,  —  The  chief  cause,  as  in  caput  succedaneum,  is 
doubtless  pressure,  and  the  two  afl'ections  are  often  combined, 
the  cephalannaioma  being  concealed  the  first  days  by  the  more 
super|icial  and  widespread  caput  succedaneum.  Autopsies  have 
also  shown  that  below  the  caput  succedaneum  may  be  found 
email  cephaheniatomas  which  had  not  the  requisite  dimensions 
to  make  tlMMnselves  clinically  known. 

Cephaltematonia  is  much  more  common  in  primipara^  than 
in  women  wiio  have  borne  children  before,  and  therefore  offer 
less  resistance  to  the  passage  of  the  fcetus.  A  narrow^  pelvis 
predisposes  to  it.  It  may  be  due  to  pressure  with  the  forceps 
or  to  manual  extraction.     The  bleeding  is  caused  by  a  detach- 
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ment  of  the  periosteum,  which  membrane  is  being  pushed  aside  by 
pressure,  especially  against  the  pubic  arch  or  the  promontory. 
In  other  cases  there  is  formed  a  fissure  in  the  bone,  and  then  the 
blood  may  not  only  collect  on  the  outer  surface  of  the  bone,  but 
also  inside,  between  the  bone  and  the  dura  mater, — internal 
cephalcematoma. 

The  extravasation  may  also  be  due  to  intra-uterine  asphyxia, 
with  the  concomitant  congestion  of  the  head  of  the  foetus,  and 
abnormal  fluidity  of  the  blood,  and  it  may  therefore  be  found 
in  small  children  and  where  there  was  no  obstruction  in  the 
maternal  parts.  It  has  been  seen  combined  with  bleeding  from 
the  genitals  or  melaena,  which  conditions  were  also  referable  to 
internal  stasis  of  blood  and  rupture  of  vessels  in  the  mucosa  of 
the  uterus  or  the  intestine. 

The  author  has  observed  a  case  in  which  the  child,  who  was 
of  the  male  sex,  later  appeared  to  be  suffering  from  haemophilia. 
A  common  little  knock  would  cause  large  subcutaneous  extrav- 
asations. These  being  in  different  degrees  of  absorption,  his 
body  was  not  unlike  a  colored  map,  and  he  came  near  losing  his 
life  once  for  having  a  milk-tooth  pulled. 

Treatment. — Small  cephalaematomas  may  be  left  untouched. 
In  larger  ones  the  process  of  repair  may  be  much  expedited  and 
the  formation  of  an  exostosis  prevented  by  evacuating  the  tu- 
mor with  an  aspirator  or  small  incision,  followed  by  compression 
with  straps  of  rubber  adhesive  plaster.  Before  making  any 
wound  the  skin  should  be  shaved  and  disinfected  with  bichloride 
of  mercury  and  alcohol. 

If  an  abscess  forms,  which  may  be  inferred  when  the  swelling 
becomes  red,  hot,  and  painful,  and  the  child  has  fever,  it  should 
be  opened  and  drained,  as  otherwise  it  might  lead  to  meningitis. 

§  2.  Asphyxia. — Originally  meaning  pulselessness,  the  word 
asphyxia  nowadays  means  a  condition  of  impeded  or  suspended 
respiration.  Normally  the  fcetus,  while  in  its  mother's  body, 
is  in  a  state  of  apncea, — that  is  to  say,  its  blood  being  oxygen- 
ated in  the  placenta,  it  has  no  desire  for  air  and  does  not  attempt 
to  breathe.  But  as  soon  as  anything  interferes  with  the  utero- 
placental circulation,  the  supply  of  oxygen  becomes  insufficient, 
effete  matter  accumulates  in  the  fetal  blood,  and,  in  consequence 
of  irritation  of  the  medulla,  the  fcetus  attempts  to  breathe.  The 
thorax  is  expanded  and  works  like  a  pump,  but,  since  there  is  no 
air  in  the  uterus,  the  foetus  cannot  breathe;  it  is  in  the  condition 
called  asphyxia.  This  may  be  intra-uterine  or  persist  after  the 
birth  of  the  child. 

Intra-uterine  Asphyxia. — This  may  be  due  to  the  mother's 
death  or  loss  of  blood,  or  to  diseases  that  diminish  the  oxygen 
circulating  in  the  maternal  body, — for  instance,  pneumonia  or 
eclampsia;  to  premature  detachment  of  the  placenta,  especially 
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placenta  praevia,  more  rarely  of  a  normally  inserted  placenta; 
to  compression  of  the  umbilical  cord;  or  to  diseased  conditions 
of  the  placenta,  by  which  the  area  of  exchange  between  maternal 
and  fetal  blood  becomes  restricted  beyond  the  physiological 
limits  which  are  found  in  every  case  of  pregnancy  (p.  131).  It 
may  also  be  brought  about  by  tetanic  contraction  of  the  uterus, 
in  which  the  normal  intervals  between  uterine  contractions  do 
not  occur.  Indirectly  it  may  therefore  be  due  to  the  adminis- 
tration of  ergot. 

Asphyxia  may  arise  also  in  consequence  of  pressure  on  the 
fetal  head.  A  narrow  pelvis  or  too  large  a  size  of  the  foetus  may 
therefore  become  a  predisposing  cause  of  asphyxia,  whether 
the  woman  delivers  herself  or  the  foetus  is  extracted  manually 
or  by  means  of  forceps.  The  compression  of  the  head  irritates, 
indeed,  the  pneumogastric  nerve,  which  retards  and  finally  ar- 
rests the  contraction  of  the  fetal  heart.  The  compression  of 
the  head  may  also  fracture  the  bones  of  the  skull  and  cause 
intracranial  extravasation  of  blood.  On  the  hemispheres  this 
may  be  well  borne  and  the  blood  may  be  reabsorbed,  but  on  the 
base  of  the  brain  such  extravasation  is  very  dangerous. 

The  expansion  of  the  thorax  produces  a  dilatation  of  the  right 
ventricle,  which  in  the  normal  condition  propels  a  large  current 
of  blood  through  the  duct  of  Botallo  and  the  descending  aorta 
and  its  branches  to  the  placenta.  Also  in  this  way  the  attempt 
at  breathing  contributes  to  interference  with  the  free  circulation 
in  the  placenta. 

The  immediate  effect  of  the  expansion  of  the  chest  is  that 
the  liquids  with  which  the  mouth  of  the  foetus  is  in  contact- 
liquor  amnii,  mucus,  blood,  meconium — are  sucked  into  the  air- 
passages,  where  they  are  found  at  the  autopsy  on  children  who 
died  asphyxiated.  If,  however,  the  mouth  and  nostrils  are  in 
contact  with  the  wall  of  the  parturient  canal,  this  aspiration  of 
foreign  substances  cannot  take  place,  and  they  are  not  found  in 
the  air-passages  after  the  death  of  the  fa^tus. 

Another  effect  of  the  premature  expansion  is  attraction  of 
blood  to  all  the  thoracic  organs,  which  leads  to  the  rupture  of 
the  fine  blood-vessels.  In  the  living  asphyctic  child  there  is 
often  found  bloody  mucus  in  the  trachea,  and,  while  this  blood 
may  have  been  aspirated  from  the  genital  tract  of  the  mother, 
or  may  come  from  wounds  inflicted  by  the  obstetrician  in 
hi,«?  endeavors  to  save  the  child's  life,  part  of  it  may  come  also 
from  ruptured  capillaries  in  the  mucous  membrane  of  the  fetal 
air-passages  tlieinselves.  At  the  autopsy  on  children  who  died 
from  asphyxia  are  constantly  found  also  ecchymoses  under  the 
pleura  and  the  pericardium,  and  the  lungs  are  found  in  a  high 
state  of  congestion. 

Clinically,  there  are  well-marked  signs  which  warn  the  phy- 
sician of  the  peril  in  which  tlie  fcrtus  is  placed.     Sometimes  it 
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makes  at  first  unusually  violent  movements,  which  can  be  seen 
and  felt,  but  this  is  only  a  transition  to  the  opposite  condition 
of  slow  movements  followed  by  the  immobility  of  death.  As  a 
rule,  the  pulsations  of  the  heart-sounds  become  much  slower. 
Normally  the  heart-sounds  are  retarded  during  uterine  contrac- 
tions, but  this  retardation  is  comparatively  insignificant,  and  is 
equalized  by  a  faster  rhythm  in  the  interval  between  labor-pains. 
When  the  heart-beat  drops  to  100  per  minute,  the  Ufe  of  the 
fcetus  is  in  danger.  If  the  umbilical  cord  is  within  reach,  the 
corresponding  slowness  of  pulsation  is  felt  there. 

Exceptionally,  the  heart-beat,  instead  of  being  retarded, 
is  much  increased  in  frequency,  even  up  to  200  beats  in  a  minute. 
This  is  particularly  observed  in  cases  of  sudden  impaction  of 
the  head  in  a  narrow  pelvis,  and  the  explanation  of  the  occurrence 
is  probably  to  be  sought  in  the  suddenness  and  vigor  of  the  com- 
pression of  the  head,  which  paralyzes  the  pneumogastric  nerve 
instead  of  stimulating  it. 

Another  sign  of  asphyxia  is  the  expulsion  of  meconium.  If 
the  foetus  is  in  head  or  transverse  presentation,  the  admixture 
of  meconium  to  the  liquor  amnii  is  a  sign  of  some  importance, 
but  even  then  the  child  may  be  born  in  good  condition.  The 
explanation  of  this  is  probably  that  the  fcetus  at  a  time  was 
asphyctic  and  that  the  disturbing  element  was  eliminated.  In 
pelvic  presentation  the  expulsion  of  meconium  has  much  less 
value,  since  it  may  be  due  to  simple  mechanical  pressure  on  the 
abdomen  of  the  foetus.  Quinine  given  to  the  mother  during 
labor  also  causes  the  meconium  to  be  expelled. 

If  the  hand  of  the  accoucheur  is  introduced  into  the  uterus,  he 
may  directly  feel  the  respiratory  movements  of  the  foetus.  He 
may  likewise  through  the  mother's  perineum  or  rectum  feel  the 
mouth  open.  In  manual  extraction  we  may  see  the  movements 
of  the  thorax  and  abdomen,  while  the  head  is  still  in  the  pelvis. 

The  asphyxia  produces  a  general  lack  of  tonus,  which  shows 
itself  in  the  expulsion  of  the  meconium  and  the  urine,  in  pro- 
lapse of  extremities,  and  in  brow  and  face  presentations. 

In  rare  cases  the  foetus  may  even  be  heard  to  cry  in  the  uterus, 
— so-called  vagitus  titerinus.  This  is  only  possible  when  air  in 
some  manner  finds  its  way  into  the  uterus, — for  instance,  along- 
side of  the  hand  or  instruments  that  are  introduced  through  the 
vagina.  The  asphyctic  foetus  then  inhales  this  air  and  expels  it 
again,  whereby  the  sound  is  produced. 

Intra-uterine  asphyxia  is  a  dangerous  condition  that  fre- 
quently leads  to  death,  and,  therefore,  often  calls  for  the  inter- 
ference of  the  physician  in  order  to  save  the  life  of  the  foetus. 
This  may  be  done  by  forceps  if  the  head  is  engaged,  or  by  manual 
extraction  if  it  is  still  above  the  brim,  either  of  which  operations 
should  be  performed  only  after  obliteration  of  the  cervix  and 
nearly  full  dilatation  of  the  os. 
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Asphyxia  after  Birth.  —  If  the  child  does  not  breathe 
promptly  after  having  been  born,  it  is  said  to  be  asphyctic,  but 
this  asphyxia  may  be  so  slight  that  it  is  of  little  importance  and 
would  soon  cease  spontaneously;  or,  again,  it  may  be  so  deep 
that  it  is  impossible  to  make  the  child  breathe,  or  that,  even  if 
it  survives  temporarily,  it  dies  within  a  few  days. 

Cases  of  asphyxia  after  birth  present  great  medicolegal 
interest,*  and  the  history  of  medicine  bears  testimony  that  even 
great  obstetricians  have  shown  a  remarkable  lack  of  apprecia- 
tion of  what  constitutes  Hfe.  The  laws  of  different  countries 
also  vary  considerably  in  their  determination  of  what  consti- 
tutes a  living  child.  A  double  interest  attaches  to  the  question: 
on  the  one  hand,  the  criminality  of  maltreating  the  child;  on 
the  other  hand,  its  capability  of  inheriting  and  transmitting 
property.  The  Roman  law  required  that  it  should  be  perfectly 
alive,  but  it  needed  not  to  make  its  voice  heard.  In  France  the 
law  requires  that  the  child  shall  be  born  viable,  and  the  inter- 
pretation of  the  terms  life  and  born  alive  is  complete  and  perfect 
respiration.  According  to  Scotch  law  the  child  must  cry.  The 
English  law  is  much  more  in  accordance  with  medical  science. 
"Crying,'*  says  Blackstone,  '*is  the  strongest  evidence  of  life, 
but  it  is  not  the  only  evidence."  Coke  says,  '^Crjdng  is  but  a 
proof  that  the  child  was  born  alive,  and  so  is  motion,  stirring, 
and  the  like."  Dunlope  laid  down  the  right  principle  that, 
where  there  is  power  of  being  affected  by  stimuU  other  than  elec- 
tric, this,  in  common  sense,  must  be  held  to  constitute  vitality. 

In  several  cases  of  alleged  infanticide  the  English  judges, 
in  charging  the  jury,  said  that  a  child  may  be  born  alive  and  live 
for  some  time  without  breathing.  In  fact,  it  would  appear  that 
breathing  is  regarded  as  only  one  proof  of  life,  and  the  law  will 
receive  any  other  evidence  which  may  satisfactorily  show  that 
a  child  has  lived.  A  child  that  is  born  alive,  or  has  come  entirely 
into  the  world  in  a  Hving  state,  may,  by  English  law,  inherit 
and  transmit  property  to  its  heirs,  even  although  its  death  has 
immediately  and,  from  morbid  causes,  perhaps  necessarily  fol- 
lowed its  birth.  The  mere  warmth  of  the  body  is  not  enough 
to  be  evidence  of  life:  but  the  slightest  trace  of  vital  action, 
in  its  common  and  true  physiological  acceptation — such  as 
crying,  breathing,  pulsation,  or  motion,  be  it  only  the  twitching 
of  an  eyelid, — observed  after  entire  separation  from  the  mother, 
without  regard  to  cord  and  placenta,  would  be  deemed  in  Eng- 
lish law  a  sufficient  proof  of  the  child  having  come  into  the  world 
alive.  Hut  the  reader  should  notice  that  in  the  eyes  of  the  law 
the  child  is  not  horn  until  every  part  of  its  body  is  outside  of 
the  maternal  body.     The   writer  has,  therefore,  made  it  a  rule 
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always  to  extract  eveo  the  tips  of  the  toes  fruin  the  genital 
canal  when  the  trunk  has  been  expelled.  If  a  case  of  this  kind 
should  come  up  in  this  country^  the  decisions  of  the  English 
courts  in  similar  cases  would  be  considered  the  law.  As  practi- 
tioners we  should  use  every  effort  to  make  the  child  cry,  this 
beings  to  the  popular  mind,  the  convincing  proof  of  its  being 
alivCp  which  will,  perliaps,  save  the  truuble  and  expense  uf  a 
lawsuit,  and  wluch  also  gives  hope  of  keeping  it  alive;  but  as 
expert  witnesses  we  must  remember  that  hfe  may  be  mani- 
fested in  many  other  ways*  As  long  as  active  motion  goes  on, — 
such  as  pulsation  felt  or  heard  in  the  lieart,  |>ul^;ation  in  the  cord 
after  the  child  has  been  entirely  exjielh'il  or  extracted  from  the 
mother's  body,  the  faintest  respiratory  gasp,  or  a  movement  of 
the  lips,  of  an  eyelid,  or  of  a  Und>, — life  is  not  extinct.  Any 
maltreatment  of  the  child  is  a  crime,  and  it  has  the  right  of 
inheriting  and  transmitting  jjroperty. 

The  asphyctic  child  may  present  two  very  different  appear- 
ances, which  are  of  great  importance  as  to  progrmsis  and  treat- 
ment. The  child  may  be  either  purple  and  turgid  or  pale, 
wax-like,  and  limp.  In  the  purple  variety  tlie  outlook  for  its 
recovery  and  continuance  of  life  is  much  more  promising  than  in 
the  pale  variety.  Even  if  we  succeed  in  making  the  child  cry, 
it  often  dies  within  a  few  days.  This  may  be  due  to  a  degluti- 
tion pneumonia  or  general  sepsis  caused  by  the  foreign  bodies 
which  have  been  drawn  into  the  lungs.  Or  larger  lumps  may 
block  up  a  bronchus  and  prevent  air  from  entering  the  alveoli — 
so-called   ateledasis. 

Besides  the  c  *1  or,  there  are  other  signs  by  which  slight  as- 
phyxia may  be  distinguished  from  deep.  If  the  little  finger  is 
introduced  into  the  throat,  the  faucial  muscles  in  Ught  and 
middling  degrees  of  asphyxia  grasp  it,  while  in  flee|>  asphyxia 
no  such  movement  is  elicited,  ami  the  lower  jaw  falls  down* 
If  the  frequency  of  tlie  lieart-l)eat  is  increased  in  a  marked  de- 
gree by  cutaneous  irritation,  the  outlook  is  also  good.  Cases 
have  even  been  reported  in  wliieh  there  were  no  audible  heart- 
sounds,  and  still  the  child  was  revived.  Ahlfeld  has  had  four 
cases  in  which  there  was  resfiiration.  but  no  trace  of  heart- 
sounds.  It  is  therefore  better,  in  cases  of  apparent  death  of 
the  child,  unless  there  is  positive  proof  of  its  real  death,  to  try 
to  revive  it. 

Treatment.  In  the  author's  experience  one  of  the  most 
iffective  means  of  makinir  the  child  cry  is  to  immerse  its  whole 
dy,  except  the  liead,  alternately  into  very  warm  and  ice-cold 
ater.  I  therefore  always  direct  my  patients  to  have  jjlenty  of 
hot  water,  ice,  and  two  vessels  large  enough  to  dip  the  child  in. 
The  water  should  l>e  .so  hot  thj^t  tlie  aceoiieheur  can  just  hold 
his  hands  in  it  fabout  110^  F,V  In  winter-time  tlie  water 
as  it   flows  from   the  hydrant   is   cold  enough;  still   the  direct 
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rubbing  of  the  abdomen  with  a  lump  of  ice  has  proved  useful  in 
luy  hands*  A  baby  bath-tub  is  very  convenient,  but  a  foot-balh- 
tub,  a  wash-tub,  a  dish -pan,  or  large  basin  will  do.  The  cliild 
slujuld  always  first  be  placed  in  the  hot  water,  as  this  draws 
the  blood  away  from  the  congested  lungs  and  brain  to  the  capil- 
laries of  the  skin.    It  should  also  lie  held  twice  as  long  in  the  hot 

water  as  in  the  cold,  in  which  it 
Fio.  4(K>.  remains  ojily  a  few  seconds.    While 

it  is  in  the  water  tlie  skin  of  the 
trunk  and  extremities  should  be 
rubbed  ratlier  roughly.  The  first 
cry  conies  invarialdy  while  the  child 
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is  \\\  the  rnld  water.     After  tliat  it  is  taken  out,  rubbed  well  with 
warm  cloths,  and  dressed. 

If  the  immersion  in  hot  and  in  cold  w^ater  and  rubbing  do 
not  act  [>romptly,  1  slap  tlie  cliild  on  the  buttocks,  and  if  that 
doe«<  not  make  it  cry,  I  resort  to  B.  8.  Schultze's  swingings 
(Figs.  409.  410).  For  this  purpose  the  cliild  is  lield  a  little  in 
fV%vHt  of  the  accoucheur,  its  back  turned  towards  him.  He  places 
I^H  thumbs  in  front  of  the  shoulders  and  the  fingers  behind, 
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iodex-finger  resting  in  the  axilla.  Tlic  cliild's  body  hangs 
down.     The  head  18  supported  between  the  at'coucheur's  wrists, 

iO  as  to  prevent  it  frum  falMng  forward  and  backward.  Next,  a 
ovement  is  imparted  to  the  child's  body  by  which  it  is  doubled 
up,  the  buttocks  fornung  the  highest  point  and  the  legs  hanging 
down  between  tlie  lunid  aiLd  the  accoucheur.  Then  the  tnovement 
is  reversed,  so  that  tlie  chihl  again  is  made  to  hang  (hjwn,  and  so 
forth.  These  movements  should  by  no  means  be  violent,  nor 
should  they  be  repeated  in  too  rapid  succession;  from  10  to  15  times 
a  minute  isenough,  and  the  movement  shoulil  not  be  stronger  than 
just  what  is  needed  to  produce  tlie  change  in  posture  of  the  child. 
In  the  stretched  position  tlie  thoracic  cavity  is  enlarged  and  air 
is  aspirated.  In  the  doubled-up  posture,  tlie  thorax  is  forcibly 
compressed  in  imitation  of  a  forced  expiration.  Schultze  claims 
that  this  ex|)iration  suffices  even  to  expel  tlio  liquids  that  have 
been  drawn   into  the  lungs,  l)ut  that  is  nut  always  so.     These 

w^mgings  may  be  repeated  many  times.     Some  report  to  have 
peated  them  50  times,  others  even  600  tinies.     I  have  never 

pproached  such  vigorous  treatment.  When  I  have  swung  the 
chihl  a  few  times,  I  repeat  the  hot  ami  cold  hath,  then  again 
make  swingings,  and  so  forth.  But  if  I  do  not  soon  sec  an  im- 
provement in  the  child's  condition,  I  discontinue  these  means, 
wTap  the  child  in  warm  cloths,  and  use  the  larynx  catheter. 

Many  severe  injuries  have  been  rej)orted  in  eonse<pjence  of 
the  Schultze  method;  but  I  am  inclined  to  think  that  it  was  not 
the  method,  but  the  accoucheur,  who  was  at  fault.  The  collar- 
bone and  ribs  have  been  broken  and  the  ends  made  to  wound 
the  lungs.  Hemorrhage  has  tjccurred  in  I  he  suprarenal  capsules, 
and  the  liver  has  ru|>tured.  Even  the  whole  spleen,  which  was 
enlarged,  has  l^een  torn  off  c<>m|>!etely  and  ftmnd  tying  loose  in 
tlie  hlood-Hlled  abilominal  cavity. 

If  the  aspirated  fluids  are  heard  producing  rales  in  the  trachea 

nd  bronchi  ami  are  not  expelled  l)y  Schultze  movements,  an  elas- 

;ic  catheter  (hut  m)t  erne  of  soft  rul^her)  sliouhl  be  introdu(*ed  into 
the  larynx.  It  should  be  of  medium  size,  —about  No.  9  French. 
The  child  lies,  warmly  wrapped  up,  on  its  l>aek.  The  accoucheur 
inserts  his  left  index-linger  ami  lifts  the  epiglottis  with  it.  Next, 
he  slides  the  catheter,  wliicli  should  he  lubricated  with  white  vase- 
line, along  the  finger  into  the  trachea  anti  down  to  ttie  bifurcation. 
Then  he  applies  Ids  mouth  to  the  upper  end  of  the  catheter  and 
makes  suction  while  he  slowly  withtlraws  the  catheter.  If  neces- 
ry,  he  repeats  this  procedure  until  all  miKHis,  bh*od,  meconium, 

nd  liquor  amnii  have  been  removed.     If  only  one  side  of  the 

borax  expands,  it  is  a  sign  that  the  bronchus  of  the  other  side  is 
obstructed,  and  by  turning  the  catheter  in  this  direction  the  ac- 
coucheur may  be  able  to  free  it  from  the  obstructing  substances. 
If  the  child  now  breathes  freely »  nothing  more  is  called  for; 
but    if  it  remains  asphyctic,   the  catheter  is  again    introduced 
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and  used  for  another  purpose.  Now  the  accoucheur  no  longer 
aspirates,  but  blows  air  into  the  trachea  and  bronchi.  In  order 
to  avoid  rupturing  the  alveoli  and  producing  an  emphysema, 
the  air  should  be  blown  in  with  very  little  force;  and,  that  the 
air  may  contain  as  much  oxygen  as  possible,  only  air  from  the 
upper  air-passages  should  be  used.  The  air  should  only  be  pro- 
pelled by  movements  of  the  cheeks,  and  not  by  using  the  expira- 
tory muscles  of  the  thorax.  The  author  has  used  this  method 
of  insufflation  frequently.  He  did  not  find  it  difficult  to  execute, 
and  he  has  seen  excellent  results  from  it. 

The  methods  of  Marshall  Hall  and  Silvester  are  of  less  value 
on  account  of  the  softness  of  the  fetal  bones  and  cartilages. 
Marshall  Hall's  method  consists  in  simply  turning  the  child 
alternately  on  the  back  and  the  side.  Silvester's  method  con- 
sists in  alternately  stretching  the  arms  up  alongside  of  the  head 
and  pressing  the  elbows  against  the  lower  ribs. 

Laborde's  Method, — Rhythmic  pulling  forward  of  the  tongue 
has  been  praised  as  effective  when  everything  else  had  failed. 
I  have  no  personal  experience  with  it  in  new-born  children, 
but  in  anaesthesia  asphyxia  in  grown-up  people  it  has  seemed 
to  me  to  be  better  than  anything  else. 

Some  practise  insufflation  simply  by  laying  a  cloth  over  the 
child's  mouth  and  blowing  through  it.  When  I  have  tried  this 
method,  the  air  went  into  the  stomach;  and  I  prefer,  therefore, 
the  use  of  the  catheter. 

If  a  faradic  battery  is  at  hand,  it  should  be  used.  Some  look 
upon  it  as  the  best  of  all  means  to  overcome  asphyxia.  One  pole 
should  be  placed  above  the  collar-bone,  between  the  sterno- 
cleidomastoid and  trapezius  muscles.  This  is  done  in  the  hope 
of  reaching  the  phrenic  nerve.  The  other  electrode  should  be 
placed  at  the  edge  of  the  ribs  on  the  right  side.  The  idea  of  this 
is  to  irritate  the  diaphragm  to  contraction  and  to  avoid  the 
heart.  If  the  phrenic  nerve  is  irritated  it  will  make  the  diaphragm 
contract,  and  thus  powerfully  attract  air  into  the  lungs.  But 
the  pneumogastric  nerve  is  found  in  the  same  cervical  triangle, 
and  the  irritation  of  that  nerve  would  make  the  heart-beats 
slower,  and  might  thus  do  more  harm  than  good.  Maybe  the 
favorable  action  in  reality  is  only  due  to  the  powerful  cutaneous 
irritation  produced  by  the  current.  At  all  events  the  effect 
should  be  carefully  watched. 

Another  way  of  expelling  aspired  substances  from  the  lungs 
besides  those  mentioned  above — Schultze  swingings  and  aspi- 
ration— is  to  suspend  the  child  by  the  feet  and  shake  it. 

In  the  pallid  variety  of  asphyxia,  when  life  is  nearly  extinct, 
all  inovoiiients,  especially  the  Schultze  method,  should  be  avoided, 
and  recourse  had  to  the  warm  bath,  rubbing,  insuflHation,  and 
electricity. 

After  deep  asphyxia  the  child  should  be  watched  carefully 
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for  several  days,  in  order  to  come  to  its  assistance  if  needed. 
As  a  routine  treatment,  it  is  well  to  prescribe  brandy  and  digi- 
talis, 5  drops  of  the  former  and  1  drop  of  tlie  tincture  of  tlie 
latter  every  2  to  4  hours.  It  may  also  be  useful  to  place  the  child 
in  an  incubator,  and  at  all  events  it  sliould  be  kept  in  an  even, 
warm  temperature  by  covering  it  well  and  placing  hot-water 
bottles  around  it. 

In  tiie  purple  variety,  some  advise  to  bleed  the  child  by  let- 
ting half  an  ounce  of  Ijlood  escape  l>efore  lying  the  navel-string, 
while  others  even  wait  several  minutes  before  they  tie  the  cord, 
with  a  view  of  giving  the  cliild  uujst  of  tiie  blood  that  is  in  the 
placenta.     Personally,  I   neither  do  one  nor  the  other.     As  to 

i bloodletting,  I  think  it  is  superfluous.  The  congested  organs 
can  be  depleted  by  attract! un  to  the  skin.  And  when  there  is  any 
danger  of  the  child*s  life,  especially  in  the  pallid  form,  I  take  it 
to  be  more  important  to  sever  tlie  child  from  the  mother  and 
begin  the  course  of  reviving  nieas  ires  described  above. 
When  there  is  the  slightest  sign  of  life,  especially  heart-beat, 
or  of  improvement  in  the  chihrs  condition  by  treatment,  we 
should  conlinue  our  elTorts  to  revive  it  fully.  The  writer  has 
himself  worked  for  2|  hours  on  an  asphyctic  child  before  it  made 
the  first  respiratory  gasp^  and  others  state  also  that  children  have 
l^been  revived  although  they  did  not  breathe  for  2  or  3  hours. 


i 


§  3.  The  Avulsion  of  the  Head  of  the  Fcetus.— The  avul- 

on  and  retention  of  the  fetal  head  in  tlie  cavity  of  the  uterus 
onstitutes  one  of  the  most  serious  complications  of  childbirth. 
Macerated  or  iniinature  fietuses  are   nmre  lial>le  to  this  injury 
than  those  who  are  full-born  and  alive. 

Matthew^s  Duncan  found  experimentally  that  the  spine  gave 
way  at  a  traction  of  105  pounds,  ami  the  head  becatne  totally 
severed  from  the  body  wlien  the  weight  reached  i2f)  pounds. 

In  most  rases  this  accident  is  due  io  mirrowness  of  tlie  pelvis 
or  to  enlargement  of  the  head,  particularly  from  hydrocephalus. 
But  frequently  the  event  is  attributable  to  errors  on  the  part 
of  the  aecouclieur,  who  in  some  cases  was  neither  a  physician 
nor  a  midwife,  Imt  the  husband  of  the  patient,  or  some  other 
man  or  womaTi,  sometimes  several  joining  their  forces  in  order 
to  extract  t!ie  chihl. 

In  regular  obstetric  practice,  avulsion  is  most  likely  to  hap- 
,j>cn  during  extraction  after  podalic  version.  If  the  chin  is  al- 
lowed to  be  hooked  over  the  symphysis  pul>is,  or  if  in  occi|>ito- 
nterior  positions  no  means  are  used  for  making  the  head  pass 
with  favorable  diameters  through  the  pelvis^  and  then  great 
force  is  used  in  hauling  on  the  slKjulders,  the  head  cannot  fail 
to  be  torn  off.  In  the  o[H"rati(jn  of  decapitation  in  neglected 
transverse  presentation,  the  ln^ad  is  on  purpose  severed  from  the 
body  in  order  to  accomplish  delivery. 
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The  head  remainiug  in  the  uterus  lias  been  expelled  by  uterine 
contractioii.  It  has  ^^uppurated  and  become  disintegrated,  or 
has  given  liiie  to  general  iseptiis  and  death.  The  sharp  edges  of 
the  bones  have  burrowed  into  the  neighboring  tissues,  eausing 
vesicovaginal  and  rectovaginal  tistula\ 

The  removal  of  the  toru*aff  liead  has  sometimes  proved  ex- 
ceedingly difficult,  even  in  the  hands  of  the  most  experienced 
obstetrieianis.  Special  instruments  have  been  devised  for  the 
purpuse,  all  of  which  have  proved  more  or  less  unsatisfactory. 
Delivery  has  been  acconiplished  in  the  most  different  ways,— 
manual  extraction,  forceps,  cephalotribe,  craniorlast.  symphy- 
seotomy, Caesarean  section,  aiiiputation  of  the  uterus,  and  re- 
moval of  detached  bones  throi^gh  the  vagina,  the  leclum, 
or  the  abdominal  wall. 

The  death-rate  in  these  operations  has  been  over  2()  per 
cent.  In  some  cases  it  was  due  to  ruftture  of  the  uterus,  in 
others  to  hemorrhage  without  rupture,  and  in  most  to  sept^is, 
in  which  respect  it  should,  however,  he  noticed  that  most  of 
these  cases  occurred  in  private  practice,  and  without,  or  with 
insufficient,  antiseptic  jirecautions. 

Treatment,  If  tliere  is  no  n:echanical  disproportion  between 
the  head  and  the  jielvis,  it  may  be  possible  to  expel  it  by  pressure 
from  above^  or  to  extract  it  manually  by  passing  two  fingers  into 
the  mouth  and  the  thumb  into  the  foramen  nuigiium  and  taking 
care  to  conduct  the  mento-oceipital  diameter  through  the  axis 
of  the  pelvis.  If  this  (kies  not  soon  succeed,  the  head  should  he 
firessed  down,  perforated,  and  extracted  with  cranioclast.  If 
this  instrument  is  not  available,  perhaps  the  head  may  be  ex* 
tractcd  with  forceps  after  having  been  diminished  by  craniotomy. 
Oeat  care  should  be  taken  to  place  the  surroundings  of  the 
foramen  magnum  so  that  no  sharp  bones  will  wound  the  walls 
of  the  parturient  cani^I  during  extraction. 

A  hullct-forceps  mav  he  fastened  to  the  stump  of  the  neck 
or  the  base  of  the  cranium  and  connecteil  with  a  cord  running 
over  the  foot  of  the  bed.  At  the  other  end  the  cord  is  tied  to  a 
brick  w^eighing  from  2  to  3  pounds.  The  patient  is  placed  in 
(lorsal  decubitus,  wWh  flexed  and  separated  knees.  If  the  head 
is  turned  with  the  vertex  down  the  bullet-forceps  is  fastened  to 
the  scalp  in  the  region  of  the  small  funtanelle.  On  account  of 
its  simplicity  this  method'  may  be  valuable  in  general  practice. 

In  those^  cases  in  which  the  soft  parts  of  the  neck  are  still 
intact  and  the  separation  is  limited  to  the  spine,  perforation 
mav  be  made  tlirough  the  dorsal  vertebnr  and  the  brain  broken 
up  and  washed  out  wuth  a  catheter,  wiien  the  head  may  be  ex- 
tracted manually  or  with  the  forceps.    (See  Embryotomy.) 


*M.  Bensinger,  Zentralblatt  far  Gya^koloj^ie,  1905,  No,  30.  p.  947. 


PART  III.— OBSTETRIC  OPERATIONS. 


Several  obstetric  operations  have  already  been  fully  described 
in  connection  with  the  conditions  for  which  they  are  used.  Thus, 
the  removal  of  the  placenta  by  expression  has  been  explained 
under  the  management  of  normal  labor  (p.  198),  and  that  by 
direct  separation  and  extraction  illustrated  in  treating  of  the 
retention  and  adhesion  of  the  placenta  (p.  439).  Episiotomy 
has  been  discussed  in  connection  with  means  of  preventing  the 
laceration  of  the  perineum  (p.  561).  Enucleation  of  the  head  by 
pressure  through  the  rectum  was  referred  to  under  the  manage- 
ment of  normal  labor  (p.  195),  and  more  fully  in  speaking  of  the 
prophylactic  treatment  of  laceration  of  the  perineum  (p.  667). 


CHAPTER   I. 

TAMPONADE. 


If  tamponade  is  decided  on,  it  should  be  effective.  To  put 
three  or  four  pieces  of  cotton  of  the  size  of  hen^s  eggs  into 
the  vagina  in  order  to  check  a  hemorrhage  is  nugatory.  The 
blood  will  soon  soak  through  and  the  patient  be  in  the  same 
danger  as  before.  Iodoform  gauze  is  too  porous  a  material  to 
form  a  reliable  antihemorrhagic  plug.  I  use  it  only  in  case  there 
is  a  partial  dilatation  of  the  cervical  canal.  Then  I  fill  this  with 
iodoform  gauze,  for  which  purpose  it  is  well  adapted  by  its 
softness.  A  pad  of  iodoform  gauze  may  also  be  placed  at  the 
vault  of  the  vagina,  covering  the  os.  But  most  of  the  vagina 
should  be  filled  with  pledgets  of  absorbent  cotton  wrung  out  of 
a  1  per  cent,  emulsion  of  creolin,  which  has  both  antiseptic  and 
haemostatic  properties.  For  this  purpose  I  take  two  scfuares 
of  cotton  of  the  full  width  as  it  comes  from  the  factory  in  pound 
packages,  that  is  to  say  about  a  foot.  These  are  thoroughly 
immersed  in  the  emulsion,  wrung  out,  and  torn  lengthwise  into 
shreds  about  2  inches  wide,  which  are  folded  until  they  form 
small  flat  squares.  The  patient  should  be  placed  in  Sinis's 
position  and  a  Sims  speculum  introduced,  exposing  the  os. 
After  having  removed  all  clots,  washed  the  vagina  with  cotton 
dipped  in  creolin  emulsion,  and  wiped  the  vagina  dry,  it  is  grad- 
ually filled,  beginning  at  the  top  with  one  on  either  side  of  the 
cervix,  one  in  front,  and  one  behind,  and  pressing  the  pledgets 
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with  a  strong  dressing-forceps  until  the  whole  cavity  is  closely 
packed  down  to  the  entrance  of  the  vagina.  This  tampon  should 
not  be  left  in  situ  longer  than  24  hours,  and  needs  very  excep- 
tionally to  be  renew^ed. 

Before  proceeding  any  farther,  I  would  particularly  warn 
against  dipping  the  cotton  used  for  the  tampon  in  liquor  ferri 
chloridi.  Its  removal  costs  the  patient  great  pain,  and  I  have 
seen  an  ulcer  produced  by  it  which  took  3  weeks  to  heal.  The 
liquor  ferri  chloridi  is  so  strong  a  preparation  that  it  should  not 
be  used  on  a  tampon  unless  diluted  with  at  least  10  times  as 
much  water.  I  have  also  seen  the  whole  vaginal  epithelium 
come  off  in  one  piece  Uke  a  finger-cot  after  the  use  of  the  injec- 
tion of  one  teaspoonful  to  a  pint  of  water.  For  injection  the 
strength  should  not  exceed  J  teaspoonful  to  a  pint,  or  about  1 
per  cent.,  most  teaspoons  holding  nearly  2  fluidrachms  (8  cubic 
centimetres). 


CHAPTER   II. 

ARTIFICIAL    DILATATION    OF    THE    CERVIX    DURING    PREGNANCY. 

To  use  tents  for  the  dilatation  of  the  cervix  is  not  to  be 
recommended,  since  it  is  very  difficult,  or  next  to  impossible, 
to  obtain  them  in  an  aseptic  condition  and  the  process  of  imbi- 
bition is  slow.  Rapid  dilatation  by  means  of  coniform,  olive- 
shaped,  and  expanding  dilators  is  much  to  be  preferred.  Hanks's 
dilators  (Fig.  411)  are  usually  made  of  hard  rubber  and  lose 


llunkK'j*  cervical  dilulor.    A,  Mem  ;  /;.  shouhler;  C,  point. 


their  curvature  if  boiled.  Instead,  they  may  be  disinfected  by 
immersion  for  five  minutes  in  a  solution  of  bichloride  of  mercury 
(1  :  1000),  lysol.  or  creolin  (1  :  100),  or  they  may  be  made  of 
metal  and  sterilized  by  boiling.  They  are  numbered  from  9  to 
20,  which  numbers  indicate  the  circumference  in  millimetres. 

When  the  coniform  dilators  meet  with  resistance,  they  are 
exchanged  for  the  expanding  instrument,  working  on  the  prin- 
ciple of  a  p:l()vo-stretcher, — that  is,  by  lateral  expansion  effected 
by  separating  metal  rods  from  one  another:  Of  the  numerous 
instruments  of  this  class  that  of  Goelet  (Fig.  412)  is  particularly 
well  adapted  for  abortion  cases,  on  account  of  having  four  long 
and  strong  l)ranches. 
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I  have  had  a  series  of  ten  olive-shaped  hard-rubber  balls 
made  measuring  froni  33  to  07  niilliiiietres  in  circumference, 
and  marked  according  to  the  American  scale  as  Nos.  22,  25,  28^ 
31,  34,  37,  39,  41,  43,  and  45.  They  can  be  screwed  on  an  S- 
shaped  metal  shaft.  The  largest  serves  as  a  handle  (Fig.  413). 
These  olives  give  all  the  dilatation  needed  to  introduce  ilie  in- 
dex tinger  and  a  large  curette  into  the  uterine  cavity.     If  still 
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G<>«l6t*t  i^xpflndtnar  dilator    A,  mik  t  B,  set-*orew :  r,  urUcnliUtofi  of  the  fourth  bmtirh. 

more  space  is  needed,  as  in  preniature  lalior,  there  is  a  similar 
set  of  ten  halls  devised  by  Hanks.  Tliey  range  from  73  to  137 
millimetres  in  circymference,  and  cause  sufficient  dilatation  for 
the  passage  of  a  large  ftrtns. 

}fodii.H  Operandi.  -The  patient  is  placed  in  the  dorsal  |)ositifm. 
In    hospitals  she  is  laid   on   a   special   oijerating-table,   such   as 
'~5debohls*s,    Boldt*s,   or   Cleveland's,    which    have   attachments 

KiG.  413. 


Garrlpies's  oMve-shapcd  cerrlcal  dUatoni, 


for  lifting  the  feet  up  in  stirrups.  In  private  practice  any  stout 
table  may  be  used,  preferably  a  coinm<m  kitchen  table,  meas- 
uring 4  ff^r^t  in  length  and  2  in  widtli.  It  should  be  covered 
with  a  folded  quilt  and  a  pillow  for  tlie  head.  To  the  quilt  ig 
pinned  a  sheet  of  rubl>er  or  enamel,  an  inexpensive  kind  of  oil- 
cloth much  used  for  table-covers.  The  lower  flap  of  this  cloth 
is  pinned  together  so  as  to  form  a  funnel  leading  to  a  slop-pail 
between  the  feet  of  the  operator,  and  tiie  head  of  the  table  is 
raised  a  little  on  !>ooks,  bricks,  or  pieces  of  wood  so  as  to  make 
|he  fluid  gravitate  into  the  pail.  On  the  top  of  the  w^ater-proof 
laterial  comes  a  folded  sheet,  on  which  the  patient  lies,  her 
ittocks  protruding  3  or  4  inches  from  the  end  of  the  table, 
^hile  she  is  being  anaesthetized,  her  feet  may  rest  on  the  seat  of 
ie  chair  later  occupied  by  the  obstetrician.     When  she  is  under 


5$»4 


OBSTETRIC  OPERATIONS. 


the  influence  of  the  auii^sthetic,  her  genitals  are  shaved  and  the 
abdomen  disinfected  with  linctura  saponis  viridis,  bichloride 
mercury,  and  alcohol,  as  described    above  (pp.  190,  192,  219)*| 
The  vagina  is  disinfected  Ijv  ptniring  the  soap  linetiire  into  it 
and  scrubbing  it  with  cotton  balls  or 
gauze,  using  several  quarts  of  steril-  Fig.  415. 

ized  water,  and,  finally,  lysol  (1  :  10€). 
When  the  patient  is  pro|ierly  an- 
aesthetized, disinfected,  and  eatheter- 
ized.  her  legs  are  forcibly  bent  in  the 


Kohb*9  leg-holder. 


ilAiTiguea'a  vi  uight  »pc?^ulum. 


hip-joints,  po  as  to  bring  her  knees  high  up  towards  the  shoulders 
in  which  position  they  are  held  by  Robb's  leg-holder  (Fig.  414)J 
It  consists  of  a  long,  narrow  band  with  rings  and  snaps*    It  is  easily 
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Sehroe<!i?r«  vu^iiial  retmotor. 


rolled  together  and  takes  up  little  space  in  the  satcheL  It  sur- 
rounds the  lower  part  of  the  thigh,  passes  under  the  right  shoulder 
and  above  the  left,  which  is  protected  against  pressure  by  a  thick 
pad  of  cotton  batting  placed  between  it  and  t!ie  leg-holder. 

Next,  Garrigues's  self-holding  weight  speculum  {Fig.  415)  or 
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a  singie-bladed  Sims  speculum  is  placed  on  the  posterior  wall  of 
the  vagina.  An  aoterior  blade  or  any  kind  of  vaginal  retraclor 
may  also  be  needed  (Fig.  416).  The  cervical  partioM  of  the  uterus 
is  seized  at  the  right  side  of  the  os  with  a  l>ullet-forceps  and 
pulled  down  to  the  vaginal  entrance.  In  using  the  thicker  cone- 
shaped  and  all  the  olive-shapeil  dilators,  counter-|>i"e.ssure  should 
be  exerted  on  the  fundus  of  the  uterus  by  an  assistant. 

During  the  tirst  3  months  of  pregnancy,  the  cone-sliaped  and 
expanding  dilators  suffice,  but  from  the  4tli   niontli  the  olive- 
aped  are  required. 


C  H  A  P  T  E  R    III. 
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Ftui  emptying  the  uterus  in  abortion  cases  and  .sometimes 
after  delivery,  some  scraping  instrument  may  be  needed.     At 


I  IG.  417. 


SltoK's  titmrp  tun'tte. 


a  very  early  stage  of  pregnancy,  say  at  the  end  of  the  1st  month, 
Sirns's  sharp  curette  (Fig.  417)  or  Simon's  sharp  spoon-shaped 


Fm.  418. 


SLiiion'it  BhtkT[i  ctirLtte* 


I 


curette   (Fig.   418)   may   be  employed.     During   the  2d    month 
^ecanvier's  dull  curette  (Fig,  419)  is  quite  useful.      From  the  3d 


Vta,  na 


ai 


R^nmler's  dull  curt-ite. 

montli  to  the  end  of  pregnancy  Thomas's  large  linll  wire  curett^e 
(Fig.  420),  wilh  an  iiiMe\il>Ie  shank  and  an  i^ve  large  enough  to 
^dmit  the  tip  of  ihe  forefinger,  is  an  admirable  instrument,  both 
for  the  purpo.se  of  loosening  the  ovum  from  the  walls  of  the  uterus 
and  for  removing  it  Ijv  seizing  it  between  the  instrument  and  the 
indeX'finger, 

How   much    the   cervix    can   be  dilated   depends,   of  course, 
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the  influence  of  tlie  anaesthetic,  her  genitals  are  shav< 
abdomen  disinfected  with  tinctura  saponis  viridis,  bi 
mercury,  and   alcohol,  as  described   above  (pp.   190 
The  vagina  is  disinfected  by  pouring  the  soap  tir 
and  scrubbing  it  with  cotton  balls  or 
gauze,  using  several  quarts  of  steril- 
ized water,  and,  finally,  lysol  (1  :  100). 
When  the  j)atient  is  properly  an- 
a\stlietizeil,  disinfected,  and  catheter- 
ized.  her  legs  are  forcibly  bent  in  the 

Fio.  414. 


r 


Robb'r 


hip- joints,  so  as  ♦ 
in  which  positi' 
It  consists  of  a 


^  caught  between  the  two. 
— '/i/i^  forceps  with  heart -shai)ed  o 
."'"!  /)(•  re(|uir('(l.  and  in   rare  case 
•  ■  '^\lod  in  removing  the  placenta,  b 


Viu.  4L'2. 


riju-i'nta-ftjrit'iisi  wilh  «ival  juvvs. 

rt»fer  the  combined  use  of  the  finger  an 

fie-      .„e  reason  no  ana'stlic^tic  is  used,  one  obi 
"^^he interior  of  llic  uterus  by  placing  the  ]>atie 
t^  -fjiout    puUim:   tlie   uterus   d(»wn.      When 
_^f/^  x|jg  patient  is  turned  back  to  the  (h)rsal  posi 
ff^h0OTe  convenient   inid  safer  tlian   tlu»  lateral 

a^^\not  possible  to  tell  how  mucli  scra]nng  shou 


'i/M 
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chiefly  on  its  size.  A  small  uterus  will  only  admit  the  curette. 
A  somewhat  larger  one  allows  us  to  use  the  finger  as  a  curette  by 
seizing  the  uterus  from  above  and  pressing  it  down  on  the  index- 
finger  introduced  through  the  vagina;  but  often  the  ovum  is 
inserted  so  high  up,  right  on  the  fundus,  that  we  cannot  detach  it 
with  the  finger-nail,  but  must  have  recourse  to  a  curette  any- 

FiQ.  420. 


Tliomas'8  large  dull  wire  curette. 


how,  and  at  all  events  the  finger  cannot  remove  the  decidua 
vera.  From  the  3d  month  there  is  mostly  room  for  the  finger 
and  the  large  dull  wire  curette,  which  work  well  together,  the 
finger  being  pressed  against  the  hole  in  the  curette  with  part  of 


Fio.  421. 


Placenta-forcepe  with  heart-shaped  jaws. 


the  tissue  to  be  removed  caught  between  the  two.  For  the  re- 
moval of  the  fa»tus  a  blunt  forceps  with  heart-shaped  or  oval  rings 
(Figs.  421,  422)  may  be  re(|uired,  and  in  rare  cases  the  same 
instrument  may  be  needed  in  removing  the  placenta,  but  in  nearly 

FiQ.  422. 


I'laoenta-forfcpa  with  oval  jaws. 

all  cases  I  ])refer  the  combined  use  of  the  finger  and  the  large 
curette. 

If  for  some  reason  no  anirsthetic  is  used,  one  obtains  better 
access  to  the  interior  of  the  uterus  by  placing  the  patient  in  Sims's 
position  without  pulling  the  uterus  down.  When  scraping  is 
finished,  tlie  patient  is  turned  back  to  the  dorsal  position,  which 
is  both  more  convenient  and  safer  than  the  lateral  during  irri- 
gation. 

It  is  not  possible  to  tell  how  much  scraping  should  be  done. 
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The  obstetrician  must  have  in  view  that  the  pregnant  uterus 
is  much  softer  than  the  uniiupregtiiite<l,  and  tliat  the  danger 
of  perforating  it  is  greater.  Herapiiig  should  only  be  dune  by 
moving  the  curette  from  the  fundus  to  the  os^  or  laterally  along 
the  fuudus  or  along  the  walls  of  Ihe  eorpus,  never  from  below 
upward.  In  a  general  way  it  may  be  staled  that  when  moder- 
ate force  is  used,  it  is  safe  to  scrape  as  long  as  anything  comes 
off.  What  is  to  be  removed  is  the  fa-tus,  the  ovum,  and  ihe 
decidua  vera,  as  far  as  it  comes  off  easily.  It  forms  a  spongy 
mass,  easily  recognized  when  unee  seen.  In  a  case  of  abortion 
after  double  ovariotomy  at  2 A  months  I  curetted  after  the  fa'tus 
was  expelled  and  the  ovum  which  lay  loose  in  the  vagina  had 
been  removed,  and  scraped  t^^ff  4  or  5  times  as  much  tissue  as 
that  forming  the  ovum/  On  Braune's  beauliful  plate  represent- 
ing a  section  of  the  frozen  boily  of  a  woman  at  the  end  of  the 
Sill  week  of  pregnancy,*  the  decidua  in  ihe  lower  part  of  the 
uterine  cavity  is  §  inch  in  thickness  and  the  area  of  its  cut 
surface  is  twice  as  large  as  that  of  the  chorion. 

Immediately  l»efore  and  after  the  curettage  tlie  uterine  cav- 
ity shouki  lie  fluslied  with  two  pints  of  a  I  per  cent,  emulsion 
of  creolin.  for  which  purpose  I  prefer  a  single-current  metal  tube 
(Fig.  423)  fastened  by   means  of  a  flange  to  the  tubing  of  a 

Fio.  423, 


^^B  Garrigueit's  dni^le-current  i^^ft-mctal  tntm-aterlnc  tube. 

fountain  syringe.  The  bag  is  sus( tended  about  3  feet  over  the 
table.  It  is  .sometimes  practicable  to  fasten  it  to  a  gas-fixture 
or  the  knol)  on  the  blinds,  or  a  nail  driven  into  the  wiridow- 
^^frame»  or  have  it  held  l>y  an  assistant;  but  since  one  cannot  count 
ffon  finding  either  nail  or  helper,  it  is  well  to  carry  a  screw-hook 
in  one's  satchel,  wiiich  is  easily  screwed  into  any  w^oodwork. 

The  object  of  the  preliminary  irrigation  is  to  remove  blood, 

mucus,  and  some  of  the  germs  that  may  have  founrl  tlnir  way 

into  the  uterine  cavity:  that  following  the  cvirellage  serves  to 

^jremove  debris  and  arrest  hemorrhage.     If  a  rather  free  hemor* 

pirhage  continues  after  the  irrigation,  I  pack  the  uterus  with  iodo- 

'*form  gauze  and   then   the   vagina   with   cotton   pledgets  wrung 

out  of  creolin  emulsion  as  described  aliove.     Tf  there  is  little  or 

■ilo  hemorrhage,  I  use  only  the  vaginal  plug  and  no  intra-uterine 

Whacking.     The  vagina!   packing  is  removed   the  next  day;  the 

mtra-uterine  is  gradually   withdrawn  and  cut  short  on  the  3d 

id  4th  day,  and  finally  removed  on  the  5th  or  6th.     During 


*  narri^iips,  "A  Caiw  of  tJiMihle  f Kiiriotiimv  rhiring  Pregnancy/*  The  Clinical 
rdcr,  vol.  i,,  No.  2,  p.  4*1,  April,  lR*Mi. 
Wilhclm  Braune,  Topog:raplu8ch-ftnatomiBeher  AtlaB,  Leipeic,  1876,  Plate  11. 
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these  days  the  vagina  is  only  filled  quite  loosely  with  iodoform 
gauze,  which  being  in  touch  with  the  intra-uterine  gauze  serves 
as  a  drain.  After  all  has  been  removed  the  vagina  is  irrigated 
twice  a  day  with  creoUn  or  some  other  antiseptic,  as  long  as  there 
is  any  discharge.  If  no  intra-uterine  packing  is  used,  this  vagi- 
nal irrigation  may  be  instituted  on  the  day  the  vaginal  plug  is 
removed. 

When  the  uterus  has  been  emptied  and  the  tampon  applied, 
I  give  a  drachm  (4  grammes)  of  the  fluid  extract  of  ergot,  3 
times  a  day,  until  an  ounce  has  been  used  in  all.  If  the  patient 
has  any  pain,  there  is  no  objection  to  the  administration  of  an 
opiate;  but,  as  a  rule,  all  pain  ceases  after  the  removal  of  the 
vaginal  plug.  Since  it  may  hurt,  the  reader  may  ask  why  I  put 
it  in.  In  hospital  practice  it  may  be  dispensed  with  if  there 
is  no  bleeding,  because  in  case  hemorrhage  came  on  later,  the 
house  surgeon  could  check  it  by  tamponing;  but  in  private 
practice  it  is  safer  to  tampon  the  vagina  for  the  first  24  hours 
after  the  curettage.  The  patient  is  kept  in  bed  for  a  week,  and 
in  her  room  for  another.  If  the  abortion  was  caused  by  retro- 
flexion, this  should  be  attended  to  during  the  after-treatment. 

From  the  end  of  the  5th  month  the  child  may  be  born  alive, 
inasmuch  as  its  circulation  may  be  maintained  independently 
of  the  mother,  and  the  muscles  evidence  contractility;  but  at 
this  early  period  it  is  not  viable.  If  the  placenta  is  expelled 
spontaneously,  or  expressed  by  Credo's  method,  which  is  often 
possible  at  this  stage,  the  case  should  be  regarded  as  one  of 
premature  labor,  and  the  treatment  recommended  for  abortion 
is  not  indicated. 

If  pregnancy  is  terminated  after  the  end  of  the  5th  month, 
and  the  placenta  is  not  expelled  either  by  uterine  contraction 
or  expression,  it  is  better  to  tampon  the  uterus  and  vagina  and 
await  further  developments.  If  the  placenta  does  not  come  away 
within  24  hours,  the  dressing  should  be  removed  and  a  new  one 
left  in  place  a  day  longer:  but  if  the  placenta  does  not  come  off 
in  two  days,  its  mechanical  removal  is  urgent. 


CHAPTER   IV. 

INDUCTION  OF  PREMATURE  LABOR. 

Labor  may  be  induced  in  many  ways,  but  some  of  them 
have  proved  vastly  superior  to  others  in  regard  to  efBciency, 
safety,  and  expeditiousness.  In  cases  in  which  there  is  no  partic- 
ular hurry,  it  is  well  first  to  use  repeated  vaginal  douches  with 
hot  water,  or  alternately  wi\h  hot  and  cold  water.  As  much  as 
two  or  three  gallons  of  sterilized  water  should  be  injected.    If 
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be  foUoweii  by  tli 


itioti  of 


al 


Fig.  424. 


necessary,  inis  ri» 

tampon.     Under  these  circmustanees  it  should  be  removed,  and, 

if  necessary^  renewed  every  six  hours. 

Both  these  methods,  however,  have  the  drawback  that  they 
impair  the  epithelium  of  the  vagina,  and  may  be  dii^pensed  with 
if  a  bougie  can  be  introduced  into  the  cavity  of  the  uterus.  For 
this  purpose  we  choose  an  Englisli  bougie  No.  10,  the  French 
being  too  flexible.  First,  the  bougie  is  disinfected  by  immersion 
for  ten  minutes  in  a  solution  f)f  bichloride  of  mercury  (1:1(300) 
and  lubricated  with  boiled  glycerin  with  or  without  the  addition 
of  corrosive  subliEuatc  (1:1000).  The  varnish  of  the  bougies  is 
destroyed  by  carbolic  acid,  ereolin,  or  lysol,  which  sifljstances 
therefore  should  be  avoided.  We  should  use  bougies,  not  cathe- 
ters, in  order  to  avoid  admission  of  air  to  the  uterine  caidty, 
and  they  ought  to  be  introduced  without  stylet,  as  this  makes 
them  too  stiff  and  prevents  them  frnni  sliding  aside  when  they 
meet  an  obstacle.  The  lower  numbers  of  bougies  are  too  flexible. 
while  No.  10  has  given  perfect  satisfaction  in  the  writer- s  liand. 

The  patient*s  vagina  sliould  be  disinfected  as  described  (p.  594) 
and  then  she  shoukl  be  turned 
over  into  Sims's  position,  wdnch 
facilitates  the  introduction  of 
the  bougie  very  much.  The  os 
is  exposed  witli  Sims's  speculum, 
and  tlje  cervix  seized  with  a 
bullet-forceps,  Tlie  ]>lacenta  be- 
ing commonly  inserted  on  the 
anterior  or  the  posterior  w*all  of 
the  uterus,  it  is  better  to  intro- 
duce the  bougie  at  one  of  the 
sides,  I f  i t  i nee t s  wi t h  an y  resist- 
ance, it  is  twirled  a  little  between 
the  fingers,  when  often  it  slides 
in  without  further  difficulty:  but 
if  it  cannot  be  pushed  in  deep 
enough,  another  place  should  be 
tried.  It  should  be  inserted  to 
its  full  length,  with  the  excep* 
tion  of  the  last  2  or  l\  inches,  which  are  bent  in  a  circle  at  the 
vault  of  the  vagina  and  held  in  position  with  a  pledget  of  iodo- 
form gauze. 

When  the  cervical  canal  is  sufficiently  dilated  to  admit  a  finger, 
the  bougie  may  be  removed  and  Roliert  Barnes's  dilators  used 
insteatf.  These  consist  of  a  set  of  three  fiddle-shaped  rubber 
bags,  with  a  tube  of  the  same  material  (Fig.  424),  at  the  end  of 
which  is  a  small  metal  tube  with  a  screw-thread  fitting  another 
metal  tube,  which  has  a  stopcock,  by  means  of  which  fluid  may 
be  retained  in  the  bag.     \t  the  other  end  this  tube  fits  by  mere 


Robert  Eiirnes's  ceiricaJ  dilators. 
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apposition  a  third  metal  tube,  which  at  its  other  end  has  a  screw 
fitting  a  Davidson  syringe  No.  1  (Fig.  425).  This  may  appear 
complicated  to  the  reader,  but  in  practice  it  is  very  simple,  and 
this  metal  attachment,  consisting  of  three  pieces,  is  a  great  im- 
provement. On  the  side  of  the  bag  is  often  found  a  little  pouch, 
which  is  meant  to  give  admission  to  the  tip  of  a  uterine  sound, 
with  which  the  bag  may  be  introduced  into  the  uterus.  But 
this  method  is  greatly  inferior  to  the  use  of  a  curved  forceps 


1 


Attachment  forralni?  connection  between  Barnes's  bujfs  and  Davidson's  Byrlnge.  A.  metal 
tube  with  thiuge,  1,  to  be  inserted  into  dilator.  B,  tube  with,  1,  stopcock;  2, female  screw  to  be 
fastened  to  A  ;  8,  tube  fitting  C.    C,  infant  nozzle  of  Davidson's  syringe. 

(Fig.  426).  The  sound  is  apt  to  tear  the  pouch,  which  by  its 
projection  increases  the  friction  against  the  walls  of  the  cervi- 
cal canal,  and  serves  as  a  receptacle  for  dirt  hard  to  dislodge. 
When  undilated  the  bags  measure  from  1 J  to  2 J  inches  (from 
3  to  6  centimetres)  at  the  narrowest  part;  but,  on  account  of 
their  elasticity,  when  fully  dilated,  they  measure  4,  5,  and  7 
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ForcejiH  for  carrying  nibber  bags  or  gauze  Into  the  utenia. 


inches  (from  10  to  18  centimetres)  in  circumference  respectively. 
They  may  be  boiled  with  soda  solution  (p.  188)  and  be  made 
slippery  with  lysol  or  creolin  emulsion.  In  order  to  introduce 
thorn  they  should  be  folded  lengthwise  and  seized  wdth  the  for- 
ceps. The  patient  should  be  placed  in  Sims's  position,  and 
the  operator  sliould  place  his  left  forefinger  on  the  os  and  slide 
the  forceps  with  the  bag  along  the  volar  surface  of  the  finger. 
The  bag  should  be  introduced  so  deep  that  its  distal  end  rests 
above  the  internal  os,  the  proximal  end  in  the  va^na,  and  the 
thinner  middle  part  in  the  cer\ncal  canal.  When  it  is  in  plaice, 
it  is  slowly  filled  with  lysol  solution  (1:100)  or  sterilized  water. 
When  it  is  fully  dilated  it  may  be  withdrawn  without  emptying 
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it,  antl  the  next  size  introduced  in  its  place.  The  action  of 
these  cervical  l^igs  may  be  intensihed  by  placing  a  larger^  more 
cyliudrieal  bag  in  tlie  vagina, — a  s(j-called  rolpcitryfdcr  (Fig.  427). 
The  ubjcct  ul   the  dilators  is   indeed  not  only  to  obtain  space 


F^tenmti'i  ootpearyntfr. 

for  tne  passage  ot  the  child,  but  to  call  forth  uterine  contrac* 
tioM  l>y  reilex  action.  Sometimes  we  do  ntit  succeed  in  this, 
even  after  full  dilatation  with  Barnes's  dilators.  Then  the  larger 
and  unyielding  coniform  bag  of  Champetier  de  Ribes  (Fig.  428), 


Fio.  428. 


Ciuuut^aiii  did  Klbe8*fi  tnelwitlQ  oerytcjU  dilator. 

made  of  stout  silk,  covered  with  rubber,  aufl  having  a  diameter 
of  4  inches  (10  eentiiiietres)  at  the  l)ase,  may  be  substituted. 
It  is  used  in  the  same  way  as  Barnes's  diiatons*  but  placed  just 
above  tlie  internal  os  in  the  hnver  utcrim>  segment.  It  is  in- 
troduced with  a  forcejis  made  for  tlie  purp^ise  (Fig.  429),  but 
this  may  also  be  accomplished  with  the  smaller  instrument  used 
for  carrying  Barnes's  dilators  or  gauxe  into  the  uterus  (Fig.  426). 
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The  bag  may  be  left  until  it  is  pushed  out  by  uterine  contrac- 
tion, or  this  action  may  be  conibiued  with  a  pull  on  the  tube, 
either  by  attaching  it  to  the  end  of  the  bcd»  or  making  a  con* 
nection  with  a  weight  of  fnmA  one  to  four  pounds  going  over 
a  pulley,  or  simply  by  pulling  on  the  tube  with  the  hand. 

If  the  other  two  methuds— tlie  Ixmgie  and  tlie  dilators — have 
not  brought  un  labor-pains,  or  at  least  not  sufficiently  strtmgones, 
the  bag  of  waters  may  be  ruptured^  which  may  be  ilone  with  a  wire 
stylet  or  a  goose'tjuill  sliding  on  a  sound.  Many  ftilluw  this 
course  from  the  start,  and  if  tliere  is  an  over-distent  ion  of  the 
uterus,  which  prevents  contractions,  this  is  tlie  way  to  be  pre- 
ferred, at  least  as  the  first  step,  wliich  then  may  be  combined  with 


Puij  tn  prlp  of  forrope. 

other    procedures,    according    to    circumstances.     Tliis    means 
should,  however,  as  a  ride,  only  be  used  if  the  vertex  presents. 

I  shaU  mention  another  method  invented  some  years  agoaofi 
which  also  has  been  praised  in  this  country. — namely,  the  injec- 
tion of  a  tablesfvoonful  of  sterile  glycerin  above  the  os  internum,^^ 
This  procedure  was  based  on  tlie  great  attraction  for  water  pof*'^^ 
sessed  by  glycerin;  but,  cases  in  which  its  use  gave  rise  to  b.TTiio- 
globinuria  and  chills  having  l>een  reported,  it  shtjuld  not  be  used. 

Finally,  the  application  of  the  constant  electric  current  has 
been  recommended.  Tin*  positive  pole  is  jilaced  on  the  fundus, 
the  negative  in  the  cervical  canal  or  on  the  vault  of  the  vagina 
At  first  weak  currents  sliouhl  lie  used,  and  with  intervals  likf 
normal  labor-pains.  Electricity  is  undoubtedly  a  powerful  meaD? 
of  producing  muscular  contraction,  but  it  would  seem  to  he  ^ 
little  dangerous  for  the  faHus  as  compared  with  the  three  methods 
r  e  c  o  m  n  i  e  n  <  1  e  d   a1  j  o  v  e . 

As  to  tents  we  refer  to  what  we  have  said  above  (p.  592)- 
Hanks's  dilators  may  be  used,  but  on  account  of  their  stiffne?? 
they  are  apt  to  rupture  the  membranes.  If  this  happens,  and 
the  ftptus  lies  in  cross  presentation,  we  should  try  to  save  as  anit^h 
liquor  anmii  as  possible  and  at  the  same  time  try  to  get  the  cervis 
dilated  in  order  to  be  enabled  to  turn  the  fcrtus.  On  the  othei* 
hand,  if  there  is  a  favorable  presentation  with  tendency  to  & 
change  for  the  worse,  it  is  well  to  rupture  the  membranes  early. 

Tn  whatever  way  labor  is  induced,  the  patient  has  to  be  watched 
almost  constantly.  Tn  some  cases  the  uterine  contractions  are 
soon  elicited  and  labor  progresses  rapidly;  in  others  it  takes  da)*s. 
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CHArTER   V. 

VAGINAL    AND     INTKA-UTBRINE     INJECTIONS. 

In  hospitub  a  |>ail  uf  glass  or  metal,  especially  agateware  or 
other  enamelled  luetul,  is  used  as  a  reservoir  in  vaginal  and  intra- 
uterine injections.  In  private  practiee  a  rnbber  bag,  a  so- 
called  fountain  syringe,  may  be  employed.  It  bears  l>uiling  in  a 
soda  solution  (about  two  per  cent.,  or  a  tablespooriful  to  each 
quart  of  water)  very  well.  Tlie  tube  used  for  irrigation  should 
in  hospitals  be  of  glass.  For  the  vagina  a  straight  tut)e  about 
six  inches  long  is  used.  In  private  praetiee,  where  only  antisepsis 
is  attempted,  the  nozzle  of  metal  or  hard  rubber  which  eoines 
with  the  fountain  syringe  may  be  used*  For  intra-uterine  in- 
jections Garrigues^s  glass  tube  should  be  used  (Fig,  430).     It  is 


(ian1^iet»'«  lutrnMiitrMte  i*ia^  (liJhj  wtlh  attachmt'tiiL 


made  of  thick  glass,  is  twelve  inches  long,  one  inch  in  circum- 
ference, and  slightly  curved  like  a  male  catheter  near  the  distal 
end.  At  the  end  and  on  the  last  four  inches  are  distributed  nine 
openings.  In  order  to  adapt  it  easily  to  tlie  rubber  tube  nf  the 
fountain  syringe  without  risk  of  l>reaking  the  glass  tube,  it  is 
convenient  to  have  a  short  piece  of  rubl)er  tubing  pernninently 
attached  to  it^  and  at  the  other  end  one  of  those  short  glass  tubes 
with  a  neck  near  each  end  vvliich  are  made  for  making  connec- 
tions and  are  found  in  the  instrument  stores  (Fig.  430). 

In  order  to  protect  tiie  long  glass  tuljc  against  breakage,  I 
carry  it  in  a  case,  which  is  made  of  two  thin  wooden  arm-splints 
a  foot  long  lined  with  canton  flannel  and  held  together  with  a  bag 
of  muslin  fitting  them  tiglitly.  In  this  same  case  finds  also 
room  a  wire  with  a  linok  near  its  end  used  for  cleaning  the  tube 
by  means  of  a  bit  af  absorbent  cotton.  The  tube  may  be  boiled 
immediately  before  using  it. 

During  an  injection  the  patient  should  occupy  the  dorsal  posi- 
tion with  bent  knees.  Slje  may  l)e  placed  on  a  metal  douche-pan 
(Fig.  217,  p.  1N4)  or  she  may  be  juilled  so  far  over  the  edge  of  her 
bed  that  one  leg  rests  on  a  chair.  A  rubber  slieet  or  oil-cloth 
is  placed  under  her  nates^  and  made  to  form  a  gutter  descending 
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from  the  genitals  into  a  slop-pail.  The  patient  may  be  placed 
also  across  the  bed  with  the  buttocks  passing  the  edge,  or  she  may 
be  at  the  end  of  a  table.  In  either  case  she  lies  on  a  rubber  sheet 
or  oil-cloth,  which  is  pinned  with  two  pins  so  as  to  form  a  funnel 
leading  the  recurrent  fluid  into  a  vessel  placed  on  the  floor.  \\  hat- 
ever  the  patient  Ues  on — pan,  table,  or  bedstead — should  be  pro- 
perly padded,  so  as  to  avoid  the  pain  of  pressure  against  a  hard 
surface. 

The  fluids  to  be  used  are  plain  sterilized  water,  normal  salt 
solution,  or  a  1  per  cent,  solution  of  creolin  or  lysol.  Rarely 
less  than  2  or  3  pints  are  used,  and  sometimes  much  more.  In 
private  practice  there  is,  as  a  rule,  no  difficulty  about  obtain- 
ing hot  water,  but  there  is  no  sterilized  cold  water  on  hand.  In 
order  to  have  it  for  operative  purposes,  it  is  well,  at  the  beginning 
of  labor,  to  boil  several  quarts  and  let  it  cool  off  covered. 

The  temperature  of  the  fluid  varies  from  being  lukewarm  to 
being  decidedly  hot  (110-116-120°  F.),  which  latter  has  consid- 
erable haemostatic  power. 

Before  giving  any  kind  of  injection,  the  physician  or  nurse 
disinfects  his  or  her  hands  and  spreads  the  disinfected  vulva 
open.  For  a  vaginal  injection  the  tube  is  inserted  up  to  the  vagi- 
nal roof  and  carried  all  around  the  cervix,  so  as  to  have  every 
part  of  the  vagina  well  bathed  with  fluid. 

In  the  beginning  of  the  antiseptic  era  I  used  a  1 :  2000  solution 
of  bichloride  of  mercury  for  vaginal  and  intra-uterine  injections 
and  later  a  1 :4000;  but  I  soon  convinced  myself  of  their  danger 
and  substituted  creolin  1  :  100  for  vaginal  and  intra-uterine 
douches.  As  stated  above  (p.  576),  I  collected  from  literature 
20  fatal  cases  of  mercurial  poisoning  in  obstetric  practice  alone 
and  added  2  from  my  own  practice.  Since  then  I  have  for  in- 
jection exclusively  used  creolin  or  lysol. 

The  symptoms  that  have  been  observed  in  cases  of  poisoning 
with  corrosive  s^ihliviate  used  in  vaginal  and  intra-uterine  injec- 
tions are: 

The  alimentary  canal.  Thirst,  foul  breath,  metallic  taste,  red 
or  bluish  color  and  swelling  of  the  gums;  redness,  ulceration, 
and  sloughing  of  different  parts  of  the  mucous  membrane  of  the 
buccal  cavity;  deep  ulcers  in  the  tonsils;  soreness  and  looseness 
of  the  teeth,  and  sometimes  salivation  :  vomiting,  abdominal 
pain,  tenesmus  ;  and  profuse,  offensive,  often  bloody  diarrhoea. 
The  faeces  contain  mercury.  It  has  been  found  in  numerous 
cases  after  vaginal  or  intra-uterine  injection  of  a  solution  of 
1  :  3000,  followed  by  the  injection  of  plain  water,  and  even  after 
1  :  4000.  In  most  patients  it  is  found  in  the  fseces  already  the 
next  day,  and  it  is  still  found  a  long  time  after  discontinuing 
the  use  of  tlie  bichloride. 

The  uropoietic  system.  There  is  a  marked  diminution  in  the 
amount   of    the    urine,  rising   to   absolute   suppression    of   the 
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secretion.  The  urine  is  dark,  grumous,  contains  much  albumin, 
mercury,  epithelial  cells  from  the  kidneys,  and  hyaline  and  granu- 
lar casts. 

The  skin  is  often  covered  with  perspiration;  it  has  been  found 
hyperaesthetic,  itching,  pale,  or  erythematous.  Sometimes  there 
is  considerable  swelling  of  the  subcutaneous  tissue. 

The  nervous  system.  In  the  beginning  the  patient  is  restless, 
and  suffers  from  insomnia;  later  she  becomes  drowsy,  sometimes 
delirious,  and  finally  she  coUafpses.  In  some  cases  spasmodic 
twitching  or  cataleptic  stiffness  has  been  observed  in  the  extrem- 
ities. The  pupils  are  sometimes  contracted,  as  in  opium  poison- 
ing.    Occasionally  there  is  a  choking  sensation. 

The  pidse  is  rapid  and  weak,  the  temperature  subnormal. 

Of  these  symptoms  the  most  characteristic  are  the  diarrhoea, 
the  diminution  or  suppression  of  the  urinary  secretion,  the  sto- 
matitis, the  low  temperature,  and  the  presence  of  mercury  in  the 
stools  and  the  urine,  as  proved  by  chemical  analysis. 

The  chief  changes  found  after  death  are  hemorrhagic  infiltra- 
tion and  extensive  ulceration,  sometimes  diphtheritic  patches 
and  sloughs  of  the  large  intestine.  In  some  cases  a  lower  degree 
of  inflammation  is  found  in  the  ileum.  Exceptionally  the  oesoph- 
agus was  inflamed,  and  in  some  cases  there  was  local  peritonitis. 
The  mouth  and  throat  are  the  seat  of  the  above-mentioned 
changes. 

Another  constant  affection  is  parenchymatous  nephritis. 
Sometimes  deposits  of  phosphate  or  carbonate  of  calcium  are 
found  in  the  convoluted  or  straight  tubules;  but  these  calcareous 
deposits  are  often  absent,  and  may,  on  the  other  hand,  be  found 
under  different  circumstances.  In  some  cases  the  substance  of 
the  brain  was  dry;  in  others  there  were  extravasations  of  blood 
in  the  meninges. 

Carbolic  acid  endangers  life  and  health  much  the  same  as  cor- 
rosive sublimate,  and  it  is  not  so  effective  an  antiseptic.  Car- 
holism  is  characterized  by  the  sudden  loss  bi  consciousness, 
convulsions,  and  death  in  coma.  A  solution  of  two  per  cent, 
has  experimentally  been  proved  to  possess  rather  weak  anti- 
septic properties,  which  is  corroborated  by  abundant  clinical 
experience;  and,  on  the  other  hand,  the  patient  cannot  stand  a 
stronger  solution.  The  daily  use  of  this  drug  is  also  very  irritating 
for  doctors  and  nurses.  The  skin  cracks  and  smarts,  the  fingers 
become  numb,  there  is  a  very  disagreeable  sensation  of  cold  in 
the  hands,  and  the  whole  nervous  system  is  affected  by  it.  Its 
odor,  especially  when  mixed  with  lochial  discharge,  is  unpleasant 
and  tenacious. 

Creolin  is  an  excellent  antiseptic,  and  so  little  poisonous  that 
it  can  be  taken  internally  in  the  dose  of  half  a  drachm  (  2  grammes) 
or  more  three  times  a  day  without  any  bad  effect.  Up  to  3 
per  cent,  the  emulsion  is  very  pleasant  to  the  skin.     It  makes  all 
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surfaces  with  which  it  comes  in  contact  soft  and  slippery,  and  it 
has  very  considerable  hiL^rnostatic  power.     It  can  be  used  for  all 
purposes  in  objstetric  practice,  except  if,  in  cases  of  endometritis, 
we  want  to  judge  of  the  condition  of  the  uterus  by  means  of  the 
character  of  the  Huitl  returning  from  its  interior.     Under  sucl 
circunistances  a  clear  fluid  is  needed,  such  as  plain  water,  norm 
salt  solution,  solution  of  carbolic  acid  (from  1   to  2  per  cent.)^^ 
or   boric   acid    (the   saturated   solution, — that  is,    4    per    cent,). 
Otherwise  it  is  of  little  importance  that  creolin  forms  an  opaqu 
mixture  with  water,  since  nearly  all  obstetric  instruments  are  ol 
large  size. 

Lysol  is  a  brown  fluid  wiiich  forms  a  lightly  greenish,  soapyj 
mixture  with  water,  but  mixed  with  blood  it  becomes  almosi 
black.     It  is  serviceable  in  obstetric  practice,  in  a  strength  of 
one-half  to  one  per  cent. 

It  is  very  desirable  to  have  one  of  these  two  drugs,  lysol  or 
creolin,  on  Iiand  in  private  practice,  as  they  are  slippery  enough 
to  allow  the  hand  and  arm  to  be  introduced  into  the  uterus  with 
out  having  recourse  to  the  doubtful  lubricants  sold  as  aseptic^! 
and  antiseptic. 

In  pelvic  abscess  the  writer  uses  tincture  of  iodine,  from  1  ti 
3  per  cent. 

Alcohol,  50  per  cent.,  is  also  much  used  and  praised  for  intr 
uterine  injection,  but  is  rather  expensive,  since  from  1  to 
quarts  are  useti  for  one  injection. 

When  an  intra-uteriiie  injection  is  to  be  made  immediately 
after  delivery,  the  accoucheur  should  measure  the  distance  fronoti 
the  vulva  to  the  fundus  by  holding  the  tube  outside  of  the  body. 
Next  he  should  introduce  his  left  index  and  middle  finger  into  th 
cervical  cana!  and  carry  the  tube  in  between  these  two  tingeri 
with  the  right  hand,  performing  a  circular  movement  correspond-j 
ing  to  the  physiological  anteflexion  of  the  uterus.  If  he 
meets  with  resistance,  he  must  bew^are  of  using  any  force,  by 
which  the  uterine  wall  is  easily  perforated.  He  nmst  change  the 
direction  of  the  tube  until  it  enters  easily,  and  he  should  not  in* 
ject  any  fluid  until  by  externa!  palpation  he  has  felt  the  end 
of  the  tube  resting  against  the  fundus  of  the  uterus. 

For  intra-uterine  injections  the  can  should  not  be  held  higher 
than  a  foot  over  the  uterus,  so  as  to  avoid  the  too  forcible  rush  of 
fluid  against  the  openings  of  the  veins  of  the  placental  site.  M 
the  end  of  the  irrigation  the  fluid  should  be  squeezed  out  from  I  he 
uterus.  Before  making  any  injection,  vaginal  or  uterine,  thej™ 
air  should  l)e  expelled  from  the  apparatus  by  holding  the  tube  up-^H 
ward  and  turning  on  the  fluid. 

Prophylariic  intra-yterine  injections  are,  in  the  author^s  opin- 
ion, indicated  in  every  case  in  which  it  has  become  necessary  to 
introduce  fingers,  the  wdiole  hand,  or  instruments  into  the  uterine 
cavity.     Since  it  is  impossible  to  disinfect  the  vagina  and  the  hand 
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perfectly,  some  protection  is  afforded  by  washing  out  with  an 
antiseptic  fluid  that  part  of  the  parturient  canal  that  has  been 
invaded. 

The  second  indication  for  prophylactic  intra-uterine  injec- 
tions is  the  birth  of  a  macerated  child  surrounded  by  decomposed 
liquor  amnii. 

We  have  seen  above  (p.  203)  that  I  use  a  prophylactic  vaginal 
injection  only  if  there  is  a  purulent  discharge  during  pregnancy. 

As  a  curative  measure  vaginal  and  intra-uterine  injections 
are  used  to  arrest  hemorrhage  (p.  536). 


CHAPTER  VI. 

INTRAVENOUS    AND    SUBCUTANP:orS    INJECTIONS. 

When  a  patient  has  lost  much  blood,  the  quantity  of  fluid 
circulating  through  her  heart  should  be  increased.  To  do  this 
with  real  blood  is  not  convenient.  Blood  of  animals  must  under 
no  circumstances  be  used,  as  that  causes  a  dissolution  of  the 
human  blood-corpuscles.  Human  blood  is  not  easily  obtained, 
and  must  be  defibrinated  by  beating  it  with  a  silver  fork  while 
it  runs  out  of  the  donor^s  vein  and  strained  through  a  clean  cloth 
of  tight  texture,  preferably  white  satin.  While  the  blood  is  pass- 
ing it  must  not  be  stirred^  as  otherwise  fine  emboli  may  be  pressed 
through  the  straining  cloth  and  cause  dangerous  collapse. 

It  was  therefore  a  great  improvement  when  it  was  discovered 
that  blood-corpuscles  are  not  needed  in  the  injected  fluid,  and 
that  the  serum  might  be  replaced  by  a  solution  of  sodium  chloride 
— so-called  normal  salt  solution  (6*:  1000,  or  practically  an  even 
teaspoonful  to  a  quart  of  sterilized  water).  This  solution  has 
the  advantage  of  being  easily  obtained,  but  it  is  said  not  to  be 
isotonic  with  the  tissues,  and  that  it  ought  to  contain  more 
chloride  of  sodium  and  some  chloride  of  potassium  and  chloride 
of  calcium.     The  formula  recommended  is:^ 

R      Sodii  chloridi 10.0  ( ^  iiss) 

Calcii  chloridi .25  (gr.  iiij) 

Potassii  chloridi .10  (gr.  iss). — M. 

To  be  dissolved  in  sterile  water 1000. 

If  a  prompt  action  is  needed,  a  vein  should  be  laid  open  at 
the  patient's  elbow  and  a  quart  of  normal  salt  solution  at  a  tem- 
perature of  120°  F.  be  slowly  injected  in  the  direction  of  the 
heart.  This  may  be  done  with  Garrigues's  transfusion  and  in- 
fusion apparatus  (Fig.  431).     In  less  urgent  cases  the  fluid  may 
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be  injected  anywhere  under  the  skin  where  there  is  much  loos 
connective  tissue,  especially  below  the  breast  {hypodeTniorly^iny 

If  sterilized  water  is  not  obtainabh*,  the  injection  under  the" 
skin  should  he  made  anyhow,  as  the  |>utient  is  in  danger  nf  her  life, 
but  then  large  abscesses,  that  may  take  two  months  to  heah  ^ill 
develop,  and  l)e  foUoweil  by  unsightly  scars.  While  the  water 
enters,  the  region  should  he  massaged,  so  as  to  press  the  fluid 
into  the  veins  and  gain  room  for  a  new  quantity  to  be  injected. 


P'iG.  431. 


/:,  tk'Xible  pn4»i'-jH>iiiU"ifl  canuln;  F,  st-issor*;  G,  thumb-forceps. 

Stimulants  for  heart  and  lung  should  he  injected  with  a  hypo- 
dermic syringe  under  t!ie  skin,  especially  strychnine  (gr.  ^\ — 2 
milligrammes  —  until  gr.  tit  — 6  milligrammes  —  in  all  is  giv^en), 
tincture  of  digitatis  (  ^,\ — ^60  centigrammes— repeated  until  3ss^ 
2  grammes — is  given),  and  nitroglycerin  {from  gr.  j^tt  to  gr.  ^  — 
from  %  milligramme  to  2  milligram mes).  Injection  of  a  solution 
of  1  part  of  camphor  in  4  parts  of  sterilized  olive  oil  into  the 
deltoid  or  vastus  externus  is  efficacious  and  harmless.  Four 
syringefuls  may  be  given  with  an  interval  of  ]  hour. 

The  writer  has  constructed  an  ajiparatus  for  transfusion  and 
infusion  '  (Fig.  431).  which  is  so  small  and  light  that  it  can  easily 
be  carried  in  the  obstetric  bag.  Is  is  essentially  a  diminutive 
Davidson's  syringe*  It  consists  of  tw^o  rubber  tubes,  united  by  a 
rubber  bulb  with  two  metal  cup-valves  opening  in  the  same  direc- 
tion. At  one  end  of  the  instrument  is  a  tin  plunger,  at  the  other 
a  nickehphited  stopcock  and  silver  canula  or  a  needle.  The  can- 
ula  is  of  small  calibre,  tapering,  probe-pointed,  and  flexible. 


^  Gamirijfw,  ** Apparatus  for  Transfusion,*^  Amer,  Jour.  ObsL,  voh  xi,,  No. ' 
October,  1878. 
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The  whole  instrument  can  be  boiled.  Before  using  it  all 
air  should  be  carefully  driven  out  by  complete  compression  of 
the  bulb  while  the  plunger  and  the  tip  of  the  canula  are  immersed 
in  the  fluid,  which  is  kept  in  a  bottle  surrounded  by  hot  water 
in  order  to  prevent  the  temperature  of  the  fluid  from  sinking. 
This  may  vs^ry  from  110°  to  120°  F.  From  a  pint  to  a  quart  or 
more  may  be  injected. 

A  vein  is  exposed  at  the  elbow-bend  by  folding  the  skin  over 
it  and  incising  it.  If  no  vein  is  visible,  it  may  be  made  so  by 
compression  above  the  wound  as  for  phlebotomy.  In  order  not 
to  lose  the  vein,  if  by  chance  the  canula  should  slip  out  of  it, 
it  is  advisable  to  pass  a  probe  or  a  double  thread  under  it.  The 
best  way  of  opening  the  vein  is  to  seize  its  anterior  wall  with 
a  fine  pair  of  forceps  or  a  tenaculum  and  make  a  nick  in  it 
with  a  pair  of  fine  scissors.  Thus  a  minute  flap  is  formed,  under 
which  the  point  of  the  canula  is  introduced  in  the  direction  of 
the  heart.  The  fluid  should  be  injected  very  slowly,  in  order  to 
avoid  dilatation  of  the  right  side  of  the  heart:  3  seconds  should 
be  the  very  shortest  time  left  between  two  compressions  of  the 
bulb.  The  bulb  holds  3  drachms,  but  by  moderate  pressure 
only  2  drachms  are  expelled  from  it.  If  a  resistance  is  felt,  the 
injection  should  be  interrupted  or  discontinued  altogether.  The 
same  rule  applies  when  dyspncea  or  other  untoward  symptoms 
occur.  After  the  operation  the  wound  is  dressed  as  after  phle- 
botomy. 

The  same  apparatus  may  be  used  for  hypodermoclysis,  only 
that  a  needle  then  is  used  instead  of  the  canula.  The  needle  may 
also  be  attached  to  a  fountain  syringe,  where  gravity  is  used  as 
motor  power. 


CHAPTER   VII. 

ARTIFICIAL    DILATATION    OF   THE    CERVIX    DURING    LABOR. 

The  forceps  should  never  be  applied  before  the  os  is  per- 
fectly dilated,  and  the  same  rule  applies  to  version,  if  it  is  to  be 
followed  immediately  by  extraction.  Since,  on  the  other  hand, 
the  life  of  the  mother  and  that  of  the  fa*tus  may  depend  upon 
a  speedy  delivery,  the  accoucheur  should  be  perfectly  familiar 
with  all  means  by  which  the  dilatation  of  the  cervix  may  be 
induced,  increased,  or  completed. 

The  induction  of  premature  labor  has  been  discussed  in  Chap- 
ter IV.,  p.  598. 

During  labor  we  have  many  means  of  dilating  the  cervix.* 


'Garrigues,  "The  Dilatation  of  the  Cervix  Uteri  in  Obstetric  Practice,"  Med. 
News,  September  21,  1901,  p.  447. 
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Certain  drugs  are  of  more  or  less  value  in  this  respect,  and  may 
be  used  when  there  is  no  immediate  danger,  or  may  be  combined 
with  the  mechanical  resources  presently  to  be  reviewed. 

From  olden  times  belladonna  has  been  used.  To  smear  the 
cervix  with  unguentum  belladonnse  must  be  looked  upon  as  obso- 
lete, on  account  of  the  danger  of  infection;  but  in  the  refined 
shape  of  atropine,  dissolved  in  sterilized  water,  it  may  be  injected 
in  the  dose  of  ^(s  grain(li  milligrammes)  into  the  tissue  of  the 
cervix.  The  cervical  portion  may  be  painted  inside  and  outside 
with  a  10  per  cent,  solution  of  hydrochloraie  of  cocaine.  Chloral 
hydrate  given  by  the  mouth  in  the  dose  of  gr.  xv  (1  gramme), 
repeated  every  20  minutes,  3  or  4  doses,  has  an  excellent  effect. 
Aniipyrin,  gr.  x  (60  centigrames)  every  half  hour,  if  necessary 
3  times,  has  undoubtedly  great  oxytocic  value,  and  so  has  strych- 
nine ^  gr.  ^Q  (2  milligrammes),  repeated  every  20  minutes,  until 
gr.  rV  (6  milligrammes)  has  been  given.  Quinine  in  10-grain 
doses  has  also  been  praised  for  its  action  in  strengthening  labor- 
pains  and  thereby  contributing  to  the  dilatation  of  the  cervix. 
Ipecacuanha,  gr.  ii  to  v  (12-30  centigrammes),  repeated  every 
20  to  30  minutes,  is  disagreeable  in  so  far  as  it  nauseates  the 
patient;  but  it  conquers  rigidity  of  the  cervix. 

Dr.  A.  Rose,  of  New  York,'  praises  a  vaginal  douche  of 
carbonic  acid.  The  gas  may  be  generated  by  mixing  a  solu- 
tion of  3vi  (24  grammes)  of  bicarbonate  of  sodium,  with  t^w 
(16  grammes)  of  tartaric  acid,  in  large  crystals,  which  produce  a 
slow  development  of  carbonic  acid.  The  solution  is  kept  in  a 
wide-mouthed  glass  bottle,  with  perforated  rubber  stopper, 
through  which  goes  a  hard-rubber  tube.  To  this  is  attached 
a  soft-rubber  tube,  ending  in  a  vaginal  nozzle  of  hard  rubber.  The 
gas  is  said  to  ana\sthetize  the  vagina  and  cervix  and  to  cause 
dilatation  of  tlie  latter,  but  is  chiefly  eflScacious  in  primipara*, 
much  less  in  pluriparap. 

Among  the  mechanical  means  available,  when  there  is  no  hurry 
I  shall  first  mention  the  introduction  into  the  uterus  of  a  bougie, 
which,  in  my  experience  in  confinements  at  term,  has  proved  a 
powerful  inciter  of  the  uterine  contractions  in  cases  of  absent 
labor-pains. 

Tamponade  may  be  applied  to  the  vagina,  the  cervix,  or 
the  interior  of  the  body  of  the  uterus.  A  good  way  of  obtaining 
dilatation  of  the  cervix  is  to  insert  a  strip  of  iodoform  gauze  into 
the  cervical  canal  as  far  as  it  will  go  and  pack  the  vagina  with 
the  same  material  or  absorbent  cotton  WTung  out  of  creolin  (1 
per  cent.)  The  next  day  the  packing  is  removed,  when  the  inter- 
nal OS  will  probably  be  found  so  dilated  that  new  gauze  may  be 
placed  beyond  it,  inside  of  the  lower  uterine  segment,  where  it 
works  as  an  irritant,  calling  forth  uterine  contractions. 


'  Rose.  Deutsche  Praxis,  No.  11,  1901. 
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If  the  &;ituation  is  surh  that  we  want  the  os  dilated  as  rap- 
idly as  possible,  for  instance,  in  a  case  uf  uterine  hemorrhage, 
we  have  different  resuurres,  namely,  manual  dilatation,  dilata- 
l)le  bugs  filled  with  a  fluid,  expanding  tiietal  dilafurs,  and  deep 
cervical  incisions. 

ManuQl  Dilatal to n.^Those  who  have  not  tried  it  liave  no 
idea  how  often  the  cervix  towards  the  end  of  pregnancy  is  so 
dilatable  that  in  from  15  to  2t)  minutes  it  may  be  fully  dilated. 
Manual  dilatation,  as  introduced  by  Dr.  Philander  Harris,  of 
Paterson,  N.  J.,  differs  much  from  what  was  known  a  few  years 
ago  and  is  still  taught  in  Europe,  According  to  the  old  metliod 
we  introduce  first  one  finger,  then  two,  three,  four,  the  whole 
hand  fornied  into  a  cone,  always  pressing  upward,  using  the 
extensor  muscles  of  tlie  hand  and  arm,  with  counter-pressure  on 
the  fundus.  In  Harris's  method  ^  the  thumb  and  fingers  are 
crossed,  and  the  cervix  is  opened  by  lateral  pressure  exercised 
by  the  flexor  musctes  of  the  hand  and  forearm. 

This  method  is  ap}ilicable  in  any  case  of  delivery  towards 
the  end  of  pregnancy,  say  from  the  erul  of  the  7tb  month,  [iro- 
vided  the  index-finger  can  be  inserted  through  the  cervical  canal 
.to  its  full  extent.  First  the  index-finger  is  introduced  by  simple 
'pressure  against  the  os.  Next,  the  finger  is  drawn  back  to  its 
tip,  and  t!ie  lip  of  the  thumb  made  to  enter  together  with  the  for- 
mer. As  soon  as  the  thumb  and  first  finger  have  passed  the 
OS,  they  are  crossed  (Fig.  432,  A)  and  pressure  is  exerted  on  the 
OS.  Gratlmdly  the  second,  tliird,  and  fourth  Hng**rs  are  added 
and  bent  like  the  index-fitiger  ( I^g.  432,  B).  Finally  the  thumb 
is  stretcheil  and  the  os  made  to  surround  its  first  phalanx  and 
the  second  phalanx  of  the  somewhat  sei»arated,  bent  fingers  (Fig, 
432,  C).  rluring  all  of  these  manipulations  the  hand  reposes  in 
the  vagina.  In  from  It)  to  22  minutes  fvdl  dilatation  is  obtained, 
allowing  podalic  version  and  extraction. 

Another  method  of  manual  dilatation  that  is  used  a  great 
deal  in  this  country  is  that  invented  by  tfie  French  ol>stetrician 
Hnnnaire  for  the  treatment  of  placenta  pra^via.  While  Harris 
uses  only  one  Irand.  Fionnairc  employs  lioth.  The  patient  is  an- 
aesthetized ami  t>biced  on  a  table  in  the  dorsal  position,  with  her 
legs  strongly  flexed.  If  she  is  not  in  lalior  the  right  index-finger 
is  bored  through  tlie  cervix  as  in  Harris's  methfuh  \Mien  it 
has  passed  tlie  internal  os,  it  is  used  to  massagt*  the  surrounding 
tissue  in  an  exeentric  direction.  Whei^  the  canal  is  sufficiently 
dilated  the  left  index  is  insertetl  parallel  to  the  other  an<!  back 
against  back.  If  the  <'ervix  is  short,  or,  still  better,  if  it  is  par- 
tially dilated,  it  is  easy  to  introduce  the  two  fingers,  but  if  it  is 
long  and  situated  high  uji  in  the  pelvis,  it  is  necessarv  to  let  an 
Ims&istant  press  the  uterus  down  through  the  abdominal  wall. 


the  eirciimference  and  massaging  llie  cervix,  this  is  graduallj 
softened  and  made  to  yield.  No  sudden  or  great  force  should 
he  u^ed;  the  flexors  of  the  hands  only  should  be  contracted;  the 
object  is  rather  to  tire  out  the  cervical  sphincter  than  to  over- 
come it  by  main  force.  Tf  the  accourheur  hears  a  crackling  sound 
it  means  that  some  fibres  of  the  cervical  muscle  have  been  rup- 
tured, when  it  is  advisable  to  moderate  the  pressure  and  change 
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the  directiua.  When  the  cervix  is  wide  enough,  the  right  mid- 
dle linger  is  inserted  with  the  two  index-fingers,  next  the  left 
middle  finger,  tlien  the  third  finger  of  the  right  hand,  and  fiually 
that  of  the  left.  By  means  of  these  six  fingers  the  eervix  tnay 
be  fully  dilated  till  the  edges  simultaneously  touch  the  two  sides 
of  the  pelvis. 

Either  of  these  methods  of  manual  dilatation  is  preferable  to 
the  pressure  with  the  cone-shaped  hand,  wliich  is  apt  to  cause 
great  tears  in  the  parametria  and  the  broad  ligaments,  and  docs 
not  furnish  the  same  degree  of  dilatation.  They  are  also  prefer- 
able to  any  hard  dilating  instrument.  Having  the  fingers  directly 
in  contact  with  the  tissues  we  press  on,  we  can  l>cUer  judge  of 
their  condition  ami  luindh?  them  with  greater  gentleness. 

Bags  capable  of  being  filled  with  fluid  are  also  of  the  greatest 
value.  We  have  two  classes  of  apparatus  of  this  kind,— the 
elftstic  and  the  unyielding.  The  elastic  hag  was  first  used  in 
the  vagina  as  Braun's  colpeurynler,  an  egg-shaped  rubljer  bag 
with  a  tube  and  stopcock.  It  may  be  filled  with  ice-water  and 
thus  add  the  element  of  refrigeration  to  that  of  pressure.  As 
a  tampon  it  is  inferior  to  other  devices,  but  as  an  exciter  of 
labor   pains   by   reflex   action  it  has  considerable  power. 

Tarnier  invented  a  little  l>ag  with  tube  which  placed  above  the 
internal  OS  irritated  the  lower  uterine  segment  by  direct  contact. 

Barnes's  dilators  (Fig.  424,  p.  599)  add  to  this  irritation  direct 
expansion  of  the  cervix.  They  are  most  excellent  as  far  as  they 
go,  I  cannot  even  subscribe  to  the  common  complaint  that  lias 
been  uttered  against  them  that,  on  account  of  their  elasticity, 
they  become  more  dilated  at  the  two  ends  and  less  in  the  middle, 
w^here  dilatation  is  most  needed.  I  have  used  them  for  many 
years  and  would  not  think  of  going  to  a  confinement  without 
them,  and  I  have  certainly  found  that  they  dilate  until  the  fiddle- 
shape  is  changed  into  a  cylinder,  when  they  are  {nished  out.  But 
even  the  largest  dilatation  obtained  is  only  7  inches  (18  centi- 
metres) in  circumference,  or  about  2}  inclies  (6  centimetres)  in 
diameter. 

It  was  therefore  a  decided  improvement  when  Champetier  de 
Ribes  Invented  his  ijear-shajied,  unyieltling  liag  (Fig.  42S,  p. 
601),  which  when  fully  dilated  measures  nearly  4  inches  f If)  centi- 
metres) across  the  base,  A  rope  may  t)e  attached  to  the  tube  of 
the  bag  and  led  over  a  f>ulley.  To  the  tither  end  of  the  rope  may 
be  fastened  weights  weighing  from  2  to  4  p4Hinds. 

In  spite  of  indisputable  merits,  this  dilator  is  not  without 
drawbacks.  Il  is  apt  to  provoke  too  rapid  and  violent  contrac- 
tions, it  favors  the  prolapse  of  the  undiilical  cord,  and  it  may 
push  the  ))resenting  part  away  from  the  brim  of  the  pelvis. 

This  dilator  is  particularly  praised  for  the  induction  of  pre- 
mature labor,  and  in  placenta  pnevia.  the  treatment  of  which 
formidable  complication  it  has  changed.     Instead  of  turning  l>y 
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fcrizv^r.  Hicks'*  c.*:XhfA  iif^t  jk-I.t  ^ti  --grr  \ht  breech  &xMi 
lLi;cr-  o:  tr-e  f  /:u^  ils  &  tin.]:-:'::,  th^  lirz^e  uiiiri€-k<iir.5  fc«.  in- 
U<>J.*^^;  i:.Tfj2^i  the  torii  iLen^braiiies  or  p*rtor*ie<i  pi&eecu. 
Jtrr*:-*-  :-fe:riOrrh&ge  aiid  ftllows  iLe  xife  •.:  :be  ior«-pt5,  vhich  hA^ 
CU::/i:.btf*f:ii  the  felsd  mortality  eDoniiOUily- 

//ar^  hUnU/r*, — The  LArd  dilators  niay  al«o  te  divided  into 
l»'o  cla-^rfr-!.  u.'.^  by  which  presstire  i«  exercised  all  over  the 
tRf'r  irr.f'rrer;''-.  hit  chiefly  in  the  direction  of  the  locgitudic&l 
axj.-  of  the  ^f  rvical  canal,  and  those  which  only  exert  lateral  pre?- 
j-jjre.  but  th^n  necessarily  on  comparatively  small  surfaces  at  a 
time.  The  first  class  of  instruments  are  cone- 
shaj^ed  or  olive-shaped.  Thwe  are  a  set  of  coni- 
form dilators  de\ised  by  Hanks  (Fig. 411.  p. 592' 
and  Garrigues's  <et  of  small  and  Hanks's  of  lai^ 
olive-shaf>ed  dilators  Fig.  113.  p.  593^.  The<e 
instruments  are  all  useful  in  abortion  cases  and 
the  induction  of  premature  labor.  In  delivery 
at  or  near  term  the  expanding  dilators  are 
preferable,  .\rthur  Muller's  J  Fig.  133)  has  2 
branches.  Tarnier's  3.  and  Bossi*s  1.  In  severe 
labor  cases  the  cervix  can  be  opened  with  these 
expanding  dilators  in  from  15  to  30  minutes, 
and  in  abortion  cases  sufficient  dilatation  is  ob- 
tained in  5  or  6  minutes. 

To  instruments  applies  the  same  that  we 
said  above  about  manual  dilatation.  Lateral 
pressure,  even  if  exercised  only  on  a  few  points 
of  the  circumference  at  a  time,  is  to  be  preferred 
to  the  pushing  upward  of  large  bodies  in  the 
direction  of  the  cervical  canal.  By  moving  the 
rods  of  the  expanding  dilators  around  to  dififer- 
ent  points  of  the  cer\ix,  we  obtain  an  even 
dilatation  and  are  less  apt  to  tear  the  cervix 
and  the  parametrium.  When  the  os  is  narrow, 
the  branches  of  A.  Miiller's  dilator  are  introduced  separately  and 
afterwards  locked. 

Bossi's  dilator  iV\g.  434)  has  4  branches  opened  by  a  screw. 
Kaeh  branch  has  a  cap  that  can  be  removed.  If  the  cervix  is 
narrow  the  instrument  is  introduced  \^ithout  caps,  and  when 
HOUK^  dilatation  has  been  obtained,  the  dilator  is  withdrawn, 
armed  with  caps  and  reinserted.  The  dilatation  is  made  with 
pauses  of  2  or  W  minutes  and  takes  in  all  ^rom  20  to  30  minutes. 
Then  the  ba^  of  waters  is  ruptured  and  the  child  extracted  with 
forceps. 

A  v'Cdk  electric  battery  cvrrent,  the  positive  pole  at  the  fundus, 
the  n(»^ative  on  the  sides  of  the  cervix,  in  the  cervical  canal  or 
a^ttinJ^t  the  vault  of  the  vagina,  may  be  used,  but  demands  caution 
in  order  not  to  harm  the  fcotus. 


CervU'ul  rliliiU>rof  Arthur 
Miilli-r.  of  Munich. 
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Fig.  434. 


Finally,  we  have  the  deep  cervical  incisions.  To  make  several 
small  incisions  in  the  circumference  of  the  os  is  an  old  method  that 
often  has  proved  useful  in  overcoming  rigidity  of  the  cervix,  hut 
sometimes  these  incisions  tear  out,  and  it  cannot  be  calculated 
how  fur  the  laceration  will  extend.  Of  late  years  a  regular  opera- 
tion has  been  substituted 
by  Diihrssen,  of  Berlin.  He 
makcis  two  lateral  incisions, 
and  adds  sometimes  a  pos- 
terior aod  an  anterior  in 
the  median  line.  These  in- 
cisions divide  the  whole  cer- 
vical portion  out  to  the 
vaginal  vault.  In  order  to 
obtain  the  full  length  of 
these  incisions,  it  is  neces- 
sary to  seize  the  cervix  \\ith 
two  pairj;*  of  bullet-forceps 
and  cut  between  them;  tunl 
to  do  that  the  cervix  must 
be  exposed  with  long  broad 
blades  as  in  hysterectomy 
(Fig.  435).  The  advantage 
of  this  method  is  that  it 
affords  space  immediately, 
but  it  is  indicated  only  >-^n 
when  the  cervix  is  obi  it-  vv^JI 
crated  and  the  os  not  suf- 
ficiently dilated.  Before  de- 
livery these  incisions  do  not 
bleed  much,  because  the 
uterus  is  compressed  be- 
tween the  head  of  the  ftelus 
and  the  brim  of  tlie  pelvis. 
But  after  the  expulsion  or 
extraction  of  the  cliild,  wlien 
the  pressure  ceases,  there 
is  apt  to  come  hemorrhage.  Even  such  deep  incisions  may  tear 
farther  and  give  rise  to  an  irregular  w^ound.  The  danger  of 
infection  is  also  increased.  The  incisions  do  not  always  heal 
together,  in  which  case  there  would  remain  a  laceration  of  the 
cervix.  If  these  incisions  are  made  at  alt.  they  ought  therefore 
to  be  united  mth  sutures  immediately  after  delivery*  by  which 
hemorrhage  is  arrested  and  linear  union  without  cicatric  up 

is  obtained.     But  to  put  in  stitches  with  the  defeet»- 
and  arrangements  usually  found  in  private  pract 
matter.     In  order  to  make  the  wounds  accessil 
hould   press   the   uterus   well  down  into  the  p 
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edges  of  the  wounds  may  be  seized  with  forceps  and  stitched 
together.  It  must  be  admitted  that  by  this  method  a  fetal  life 
may  be  saved   that  otherwise  would   be  lost;  but   it    exposes 

the  mother   to    immediate 
^^Q-  ^'^5-  danger  and  remote  suflfering. 

It  can  therefore  hardly  be 
recommended  when  com- 
pared with  bloodless  dila- 
tation, manual  or  instru- 
mental. 

Indications  for  Artificial 
Dilatation  of  the  Cerni 
during  Labor. — This  opera- 
tion is  indicated  when  the 
labor-pains  are  defective  in 
strength  and  frequency;  in 
eclampsia;  in  ante-partum 
hemorrhage;  in  any  other 
condition  that  jeopardizes 
the    mother's    life,    and   in 

Segonds  «pecuia.    J. anterior  blade;  /^,  [xjeterior  blade,  which  amelioration  ^^^V  ^^ 

expected  by  the  speedy  ter- 
mination of  labor;  and,  finally,  when  the  life  of  the  foetus  is 
endangered, — for  instance,  by  prolapse  of  the  cord  (p.  436). 


CHAPTER  VIII. 


EXPRESSION     OF    THE     F(ETU8. 

Pressure  may  sometimes  be  used  to  great  advantage  for  the 
purpose  of  delivering  a  woman.  We  have  mentioned  how  the 
head  may  be  enucleated  by  pressure  through  the  rectovaginal 
septum  (p.  195).  We  have  recommended  pressure  from  above 
on  the  after-coming  head  in  breech  presentations,  either  alone  or 
combined  with  traction  on  the  shoulders  of  the  foetus  (p.  405). 
by  which  the  chin  is  pressed  against  the  fetal  chest,  and  the  head 
made  to  pass  the  pelvis  with  its  small  diameters. 

Pressure  through  the  abdominal  wall  may  be  used  also  when 
the  head  presents.  If  it  does  not  engage  in  the  brim,  the  engage- 
ment may  be  favored  by  direct  pressure  on  the  head  above  the 
symphysis  pubis.  In  cases  of  inertia  uteri  we  have  recommended 
(p.  378)  to  rub  the  fundus  and  to  press  on  it. 

Pressure  should  be  resorted  to  only  in  the  second  stage.  If 
exceptionnllv  there  are  intestinal  knuckles  lying  between  the  ab- 
dominal wall  and  the  uterus,  they  should  be  pushed  aside.  Next, 
the  accoucheur  places  his  thumbs  in  front  of  the  fundus  and  the 
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eight  fingers  behind  it  and  exercises  pressure  in  the  direction 
of  the  pelvic  brim,  beginning  very  gently  and  gradually  increas- 
ing in  strength,  thu.s  imitating  natural  taljor-ijaiiij?.  The  pressure 
should  be  intermiiient  and  be  used  ehiefly  as  an  adjuvant  to 
already    existing    contraction. 

The  method  is  of  special  value  in  those  cases  tn  whicli  the  con- 
traction  ring  has  receded  high  up.  The  fa'tus  is  in  the  cervix 
and  vagina,  and  the  uterus  has  no  longer  any  power  over  it  (p, 
173).  Now  the  abdominal  pressure  should  take  the  place  of  the 
uterine  contractions,  but  the  woman  may  be  exhausted  or  shun 
the  pain  produced  by  contraction  of  the  abdominal  nmscles. 
Then  the  pressure  by  the  accoucheur  may  replace  it.  But  since 
this  also  causes  pain,  it  may  be  well  to  give  a  little  cidoroform. 

If  after  the  birth  of  the  head  the  shoulders  do  not  follow  easily, 
pressure  on  the  fundus  may  be  all  that  is  required  for  a  speedy 
dehvery. 

The  method  may  be  particularly  indicated  if  there  is  no  for- 
ceps at  hand  or  if  the  patient  objects  much  to  any  use  of  in- 
struments. 


CHAPTER    IX. 

PREPAIIATION    KOR  OPERATIONS. 

The  more  common  operations,  such  as  forceps  extraction, 
version,  and  perineorrhaphy,  may  be  performed  without  removing 
the  patient  from  her  bed,  l>ut  she  shouht  be  placed  across  the  bed 
with  a  pillow  under  her  heacl  and  shoulders,  the  buttocks  draw^n 
well  over  the  edge  of  the  bed,  and  each  leg  bent  at  the  knee  and 
placed  perpendicularly  on  a  chair,  while  the  oj>erator  stands,  sits, 
or  kneels  betw^een  the  two  chairs.  Each  knee  is  to  be  hehl  by 
an  assistant^  but  tliey  need  not  be  skilled;  nor  is  it  necessary 
that  they  see  w^hat  the  fj|>erator  is  doing,  which  is  so  much  more 
valuable  as  the  unusual  sight  is  apt  to  produce  faintness  and 
incapacity  for  further  assistam^e. 

For  the  greater  operations  -pubiotoiny,  CVsarean  section, 
and  embryotomy— the  patient  should  be  placed  on  a  table,  as  for 
any  major  operation.  In  private  houses  an  operating-table  may 
be  improvised  as  described  on  p.  59*^.  An  inflatalile  ru liber 
cushion  with  apron  may  be  employed  (Fig.  219,  p.  185). 

In  hospitals  tables  are  used  that  can  be  thoroughly  disinfected, 
and  that  have  stirrups  for  raising  the  feet  and  arrangements  for 
elevating   the   pelvis. 

In  private  practice  the  elevated-pelvis  position  may  be  impro- 
vised by  means  of  a  chair  or  an  ironing-board  (Fig.  335,  p.  438). 

Position. — The  best  positions  for  the  patient  to  occupy  dur- 
ing the  different  stages  of  normal  labor  have  been  discussed  on 
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p.  193.  For  operations,  as  a  rule,  the  dorsaZ. position,  with  some- 
what raised  head  and  shoulders,  bent  knees,  and  spread  heels,  is 
the  most  convenient  (Fig.  143,  p.  110).  Exceptionally,  especially 
in  performing  version,  the  lateral  position,  on  one  or  the  other 
side,  gives  easier  access  to  the  uterine  cavity.  The  elevated-pelvis 
position  is  used  to  advantage  in  the  reposition  of  the  prolapsed 
cord. 

A  sitting  posture  is  used  less  nowadays  than  formerly,  when 
a  delivery-chair  formed  part  of  a  well-appointed  trousseau. 
The  time  of  this  piece  of  furniture,  that  sometimes  descended  from 
one  generation  to  the  other,  and  was  one  of  the  requisites  of  a 
midwife,  is  gone,  and  the  position  is  rarely  needed.  But  as  a 
matter  of  fact  it  is  probably  the  most  common  position  instinc- 
tively taken  by  the  unassisted  woman  in  labor.  To  crouch 
down  on  her  feet  is,  however,  very  fatiguing.  The  comfort  of 
support  may  easily  be  supplied  by  placing  two  chairs  together 
so  that  they  touch  each  other  with  the  backs  and  leaving  the 
seats  separated  at  an  angle  of  about  45  degrees.  The  patient 
may  sit  with  one  buttock  on  each  chair,  which  leaves  free 
access  to  the  genitals.  An  assistant  should  support  her  from 
behind,  and  the  accoucheur  sits  on  a  low  chair  or  footstool  in 
front  of  the  patient  ready  to  receive  the  child  and  prevent  it 
from  falling  on  the  floor. 

Hanging  Posture. — It  has  been  known  for  centuries  that  in 
difficult  deliveries  some  aid  might  be  obtained  by  laying  the 
patient  on  a  high  couch  and  letting  her  legs  hang  down,  just 
touching  the  floor  or  dangling.  This  position  has  been  scientifi- 
cally investigated  of  late  years  and  is  now  known  as  the  hang- 
ing posture  of  Walcher  (Fig.  436).  In  this  posture  an  increase 
in  the  minimum  conjugate  of  from  5  to  13  millimetres  (i-J  inch) 
is  obtained.  This  is  due  to  a  rotation  taking  place  in  the  ilio- 
sacral  articulation,  the  innominate  bone  being  moved  forward 
and  downward  by  the  weight  of  the  lower  half  of  the  body  or 
by  traction  on  the  fcrtus. 

This  position  is,  therefore,  of  value  in  minor  degrees  of  me- 
chanical disproportion  between  the  brim  of  the  pelvis  and  the 
presenting  part.  It  may  be  utilized  in  extraction,  be  it  by  hand 
or  forceps,  to  pull  the  head  into  the  pelvic  cavity,  and  may  to 
advantage  be  combined  with  pressure  from  above. 

It  has  the  opposite  effect  on  the  outlet.  If  there  is  any  ob- 
struction there,  the  legs  should  be  brought  up  and  fully  flexed 
over  the  abdomen. 

The  hanging  posture  may  be  combined  with  the  elevated- 
pelvis  position  by  means  of  an  ironing-board  (p.  438)  or  an  in- 
verted chair  (compare  Fig.  335,  p.  438).  The  arrangement  is 
then  modified  by  removing  the  rung  between  the  hind  legs  of 
the  chair,  placing  the  chair  across  the  bed,  pulling  the  patient  up 
so  that  her  sacrum  rests  on  the  edge  of  the  seat,  where  it  is  secured 
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by  passiQg  a  fukttnl  sheet  over  her  iieek  and  tying  tlie  ends  to 
ttie  hind  h:»gs  of  the  eliair,  and  tiiially,  hy  lurning  lier  h*gs  outside 
of  these  (Fig.  437).  The  arched  dorsai  position  is  advantageous 
also  for  intra-uterine  operation's,  the  canal  formed  by  the  vagina 
and  eervix  being  more  on  a  level  than  in  any  other  postnre. 

AnfFsihesia. — For  all  o|>eratit)ns  the  [latieot  should,  as  a  rule, 
be  antesthetized.  It  is  not  only  humane  to  tlo  so  in  order  to  avoid 
pain,  but  most  operations  are  [>erformed  more  easily  when  mus- 
cular contraction  on  the  t^^tient's  part  is  eliminated.     This  ap- 

Fio.  436. 


kV 


HiutRtHK  posture  of  Wnlcher. 

plies  particularly  to  examinatitm  with  the  whtile  hand,  eorrcetion 
of  faulty  |)ositions,  ami  extraction.  Hut  the  fiatient  may  he  so 
weak  from  loss  of  l>lood  or  nervous  cxhaustifm  tliat  it  would  add 

ll«  to  the  danger  to  amesthclize  her,  and  then  il  should  not  bo  done. 

|H  For  comtmjn  operations,  chlorofurm,  which  ought  always  to 
be  present,  is  {|uitc  available.  For  longer  o|>erations,  such  as 
symphyseotomy,  Cicsarcan  section,  and  cinliryotfuny.  I  prefer 
ether  as  the  safer  amesthetic. 

What  to  do  in  cases  of  eclampsia  with  a  urine  loaded  with 
allmmin  is  hard  to  say,  the  advice  of  (he  ex|>crimenters  diverg- 
ing widely  on  this  important  point.     Schleich^  contends  that  on 

Schleich,  Schmerzloae  Opemtioneir,  nd  ©d..  Berlin.  ]89i8.  p.  60. 
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account  of  its  high  boiling-point — 149°  F. — chloroform  can  be 
eliminated  only  through  the  kidneys,  and  not  through  the  lungs, 
as  is  ether.  According  to  him,  chloroform  is,  therefore,  more 
dangerous  than  ether  when  the  patient  suffers  frorn  nephritis. 
On  the  other  hand,  Drs.  W.  H.  Thomson  and  R.  C.  Kemp,'  bas- 
ing their  views  on  experiments  on  dogs  and  rabbits  with  the  on- 
cometer, an  instrument  with  shows  the  circulation  in  the  kid- 
ney as  compared  with  that  in  the  general  system,  declare  that 
chloroform  has  no  effect  on  that  organ,  while,  according  to  them, 

Fig.  437. 


CombiiK'd  hanging  and  clcvatctl-pelvia  pNosturc. 

ether  is  contraindicated  in  kidney  disease,  especially  albuminurift 
with  tendency  to  pulmonary  adema,  which  is  the  condition  in 
eclampsia.  So  far  I  have  always  avoided  ether  in  kidney  com- 
plaint. 

Chloroform  depresses  the  heart,  which  ether  strengthens;  but 
in  pregnancy  and  labor  we  have  a  strong  heart-action  which 
counterbalances  the  depressing  influence  of  the  drug.  Ether 
is  more  (lanp:orous  than  chloroform  when  the  lungs,  the  larynx, 
or  the  trachea  is  affected,  and  in  patients  suffering  from  con- 
gestion of  the  brain.  If  heart  trouble  is  combined  with  lung 
disease,    ether    is    more    contraindicated    than    chloroform.     As 


*  Thomson  and  Kemp,  Medical  Record,  Sept.  3,  1898. 
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stated  above  (p.  207),  I  do  not  think  the  subarachnoid  injection 
of  cocaine,  on  account  of  the  short  duration  of  the  ana?thesia  in 
some  cases,  apart  from  the  unreliability  and  the  danger  inherent 
in  the  method,  recommends  itself  in  such  work.  The  choice  lies 
then  between  chloroform  or  no  aniesthetic. 

If  there  is  no  skilled  assistant  present,  the  doctor  must  him- 
self anaesthetize  the  patient  and  place  her  in  the  proper  position, 
and  thereafter  direct  the  husband  or  nurse  to  continue  the  anaes- 
thesia under  his  direction.  For  the  greater  operations  proper 
skilled  assistance  is  imperative.  If  it  cannot  be  obtained,  the 
patient  should  be  removed  to  a  hospital  where  it  is  found. 

Tiie  bladder  should  always  be  emptied  with  a  catheter  im- 
mediately before  operations,  and  the  rectum  with  an  enema, 
if  it  has  not  recently  been  done. 

Life  of  the  Foetus. — Before  deciding  on  any  obstetrical  opera- 
tion the  accoucheur  should  ascertain  by  means  of  the  stetho- 
scope or  palpation  whether  the  foetus  is  dead  or  alive,  since  the 
choice  of  the  proper  measure  in  most  cases  varies  materially  with 
its  life  or  death.  When  the  foetus  is  dead,  everything  ought  to 
be  done  to  facilitate  delivery  for  the  mother.  While  it  is  alive 
it  is  entitled  to  our  full  consideration.  Nothing  is  more  common, 
when  an  obstetrical  operation  is  proposed,  than  for  the  husband 
to  say,  ''  Save  my  wife;  I  do  not  care  for  the  child. '^  The  accou- 
cheur's aim  should,  however,  be  to  save  both,  if  it  is  feasible. 
Only  when  the  interest  of  the  mother  and  that  of  the  foetus  be- 
come directly  opposed  to  each  other,  that  of  the  mother  must  out- 
weigh the  other.  The  mother  is  an  already  existing  human  be- 
ing, her  husband's  companion,  perhaps  mother  of  other  children, 
or  dear  to  other  human  beings;  while  the  foetus  is  only  a  possi- 
bility, that  may  die  before  it  is  born,  or  be  a  cripple  or  an  idiot, 
who  will  cause  its  parents  more  sorrow  than  joy,  and  whose  life 
will  be  of  little  value  to  itself  and  the  community.  (Compare 
Artificial  Abortion,  p.  273.) 

Asepsis  and  Antisepsis. — Since  it  is  never  known  beforehand 
what  complications  may  arise  in  a  confinement  case,  and  the 
result  of  the  operations,  inclusive  of  the  patient's  life,  largely 
depends  on  the  avoidance  of  infection,  it  is  of  paramount  im- 
portance to  use  all  the  aseptic  and  antiseptic  precautions  recom- 
mended in  speaking  of  the  management  of  normal  labor  (pp.  189, 
191,  192).  The  author  has  there  expressed  his  views  in  regard 
to  the  question  of  disinfection  and  sterilization.  In  lying-in 
hospitals  an  obstetric  operation  should,  of  course,  be  performed 
with  the  same  minute  care  in  regard  to  avoiding  sepsis  as  any 
other  surgical  operation.  In  private  practice  we  must,  as  a  rule, 
be  satisfied  with  disinfection  of  the  hands  and  the  patient,  as 
described.  Instruments  and  rubber  articles  can  easily  be  boiled, 
and  by  adding  common  washing-soda  (a  tablespoonful  to  each 
quart  of  water),  which  is  found  in  most  houses,  perfect  asepsis 
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is  obtained  in  two  minutes.  Cold  sterilized  water  is  very  desir- 
able, both  for  eooling  the  boiled  instrutiienttj  and  for  mixture 
with  hot  water  in  order  to  obtain  a  proper  fluid  for  injection  into 
the  vagina,  the  uterus,  or  under  the  skin.  It  h  therefore  well, 
in  the  beginning  of  labor,  to  order  some  suitable  vessels  hlled 
with  water,  boil  it,  and  leave  it  covered  until  needed  (p.  60t). 
Consuliaiion.—'Hk^ioTe  operating,  it  is  necessary  to  notify  the 
husband  or  other  friends  in  a  general  way  that  some  operation 
is  needed  to  deliver  the  woman.  Often  it  is  wise  to  ask  for  a 
consultation  with  a  specialist  or  another  physician.  Even  if 
the  accoucheur  is  cajjable  of  doing  the  work  himself,  he  may  need 
skilled  assistance. 


CH A  PTER   X 


FORCEPS      tiELlVKrn', 


The  Constr7wtion  of  the  Force jhs.  —  Before  entering  on  the 
question  of  forceps  delivery,  one  must  make  clear  what  is  meant 
by  an  obstetric  forceps.  There  are  many  kinds  of  forceps,  long 
and  short,  straight  and  curved,  symmetric  and  asymmetric;  some 
destined  to  lie  in  the  sides  of  the  [lelvis,  others  in  the  anteropos- 
terior iliameter,  etc.  The  in.struments  differ  so  much  in  she 
and  shape  that  one  can  l>e  use<l  for  i)urposes  for  wliich  anotlier 
is  inadetjuate  or  useless.     There  are  hundreds  of  different  forcepSi 

Fig.  438. 


and  new  models  are  being  offered  all  the  time.  The  literature 
on  this  subjeet  fills  volumes.  In  a  text-book  like  this  it  would  be 
out  of  place  to  enter  into  the  details  of  the  history  of  this  instru- 
ment and  describe  its  numerous  varielies.  I  admit  that  it  may 
be  convenient  in  a  lying-in  hospital  t(*  have  special  kinds  of  furceps 
for  different  cases,  hut  the  general  practitioner  will  hardly  buy 
more  than  one  forceps,  and  it  becomes  somewhat  a  question  of 
expediency  which  we  shall  recommend  him  to  buy.  I  will  state 
right  here  that  since  1880  I  have  exclusively  used  Professor 
Alexander    Russell   Simpson's   axis-traction   furceps    (Figs.   41^8, 


439),  which  can  as  well  hv  used  for  the  simplest  and  easiest  de- 
liveries as  for  the  most  difficult.  Accident  may  have  had  8ome 
influence  on  my  choice.  In  a  case  of  contracted  pelvis  I  tried 
LH»th  Sim[>son"s  and  Tarnier's  forceps,  Wliilc  I  ctudd  not  apfily 
the  latter,  tlie  former  gave  entire  salisfaction.     I  therefore  intro- 

Fia.  439. 


Ilaiidlu  of  A.  R.  Piinp*<»n*s  »xl»-tr»f'non  fori:  ii*.  oripisml  form. 

dnced  it  in  niy  service  at  the  New  York  Maiernily  Hospital,  and 
placed  it  in  my  satchel  instead  of  the  one  without  traction  rods 
which  I  ha<l  l)een  accustomed  to  use. 

K       The  ohstelrical  for(*t')Js  was  invented   hy  a  mcmhcr    of    the 

HfChamherlen  family,  and  almost  certainly  l>y  Peter  I'hanjlx^rlen, 
senior,  horn  in  Paris,  whose  parents  emigrated  to  England  in 
15611,  w^here  they  changed  their  name  from  Cliambellan  to  (liain- 
berlen.  Peter  Chamhrrlcn  the  elder,  his  brother  Peter  (liamher- 
len  the  younger,  and  the  son  of  the  latter.  Dr.  Peter  Chand»erlen, 
all  used  the  instrument,  but  ke])t  its  construction  secret  for  mer- 

Keenary    reasons.     The    original    instruments    belonging    to    Dr. 

^Peter  Chambcrlen  have  l>een  found  and  are  kept  in  the  Medical 
and  Surgical  Societv  of  I.ondon.  They  have  a  ceplialic  curvalurc, 
crossed,  sefiarable  branches,  t)ut  no  pelvic  curvature  fFig.  t4(t). 
This  short  straight  forceps  was  further  developed  by  Levret, 
of  Paris  (1747),  who  later  added  the  pelvic  curvature  (Fig,  441) 
arrd  made  the  instrument  so  long  that  it  could  be  used  at  the 
superior   strait,  and    by  Smellic,  in  England  (1751),  who  had  a 
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short,  straight,  and  a  long,  curved  forceps,  and  invented  the  lock 
used  ever  since  on  English  forceps.  Since  then  numerous  prom- 
inent professors  of  obstetrics  and  many  obscure  physicians  have 
remodelled  the  forceps. 

The  forceps  is  an  instrument  chiefly  destined  for  delivering 
the  head  and  occasionally  also  applied  to  the  breech. 

Most  modern  forceps  are  made  of  metal  alone,  and  if  hard 

Fig.  440. 


C^hamberlen's  forceps. 


rubber  is  used  on  the  handles,  on  account  of  its  low  specific 
weight,  it  is  vulcanized  on  the  metal  in  such  a  way  as  to  avoid 
crevices  in  which  dirt  may  lodge.  For  the  same  reason  all  orna- 
mental furrows  are  discarded. 

The  forceps  consist  of  two  branches^  or  arms,  crossing  each 


Fig.  441. 


Lcvret's  forcejis. 


other  at  the  lock.  Each  branch  is  composed  of  three  parts,— 
the  handle,  the  shank,  and  the  blade.  The  handles  are  more 
or  less  voluminous,  and  have  on  most  forceps  wings  at  the 
proximal  or  distal  end  and  along  their  sides  indentations  for  the 
fingers.  At  the  upper  end  of  the  handle  is  the  so-called  lock.  In 
the  French  forceps  this  is  a  real  lock  closed  with  a  screw  fitting 


FORCEPS  DELIVERY. 


into  a  slot  on  the  upper  blade  and  a  liole  in  tlie  luwor.  In  the 
English  fureops  the  lock  is  reduced  to  slanting  surface.s  corre- 
epoiiding  to  each  other  and  a  ])rnjeeting  wing  (Fig.  442).     T!ie 


Fig.  442. 


J*  Y,  fll]ii|)#ni]'j»  forceps. 


Oermftn  lock  is  a  eoiiihination  of  Hie  two,  having  the  Kanie  .slanting 
surfaces  as  live  Englisli  and  a  l>iitton  on  the  lower  branch  cur  re* 
spoiiding  to  a  slot  in  t!ie  upper  (l^'igs.  443^  444). 


I  IG.  443. 


Nttcg<i'li*"s  luri"i'i»s 


The  .shank   is  a  stout,   angular  or  cylintlrical  i)art   forming 
the  connection  between  tlie  handle  and  the  blade.     The  blade 


Fm.  444. 


IjttCk  i<r    the   lUIIIII' 

is  a  spoon-shaped,  flat  part,  which  on  most  forceps  has  a  large 
^_|)ear*sha|)ed  o))ening,  calle<l  ihe  fcntsUa.  As  the  l>lades  are  iiiade 
Hlo  grasp  the  fetal   head,  atui  come   in  direct  contact  with   the 

1^ 
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uterus,  vagina,  aod  vulva  of  the  mutlier,  all  sharp  edges  should 
be  avoided.  The  instrunient  should  be  long  enough  to  seize  the 
head  at  the  superior  strait,  and  strong  enough  to  stand  the  resist- 
ance of  a  fetal  liead  and  a  eonlracted  pelvis,  but  at  the  same  time 
not  unnecessarily  large  and  heav}%  as  this  makes  its  application 

Fio.  445, 


a  TiEMANN-Cn. 


EUlotc'ii  forcciMk 


more  difficult,  tempts  the  accoucheur  to  use  undue  force,  and 
increases  tlie  weight  of  his  satchcL 

The  forceps  most  used  in  America  are  8ir  James  Y.  Simpson's 
(Fig.  442),  Klliatt*s  (Fig.  445).  and  Hodge's  (Fig.  446). 

Elliott's  forceps  has  in  the  handle  a  pin  which  can  be  made 


Fio.  446. 


G,Tt£:mAm-ca 


Hodj^e's  foroept. 

longer  or  shorter  by  means  of  a  screw.  Its  object  is  to  prevent  too 
great  compression  of  the  liead,  Tlie  writer  may,  however,  state j 
that  the  only  fracture  of  the  skull  whirl)  lias  occurred  in  his  prac- 
tice happened  while  usinp;  this  instrument.  Hodge's  forceps  is 
much  like  Levret*s.  It  is  all  made  of  metal,  locks  with  a  screw, 
has  lar^e  fenesiric.  and  the  handles  end  in  long,  curved  wings. 
On  account  of  the  large  Ivladtvs  it  gives  an  excellent  grip,  hut  is 
for  the  same  reason  so  much  more  difficult  to  apply  and  so  much 
more  dangerous  for  the  mother. 

Of  this  class  of  forceps  the  one  I  recommend  is  J.  Y,  Sinipson'fl 
It  is  fourteen  inches  long  and  lias  a  moderate  pelvic  ctirvatur 
and  rather  snuill  l)lades.     It   has,  of  course,   the  English  lock. 
The  shanks  are  separated  so  far  from  each  other  that  a  finger  may 
be  placed  l>etween  them  for  pressure  against  the  lock»  if  desired. 
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'  The  handles  have  wings  at  the  distal  end,  each  to  support  one 
finger  of  the  right  hanil,  and  four  lateral  indentatiuns  for  tlie  fin- 
gers  of    the   left   hand. 

A  new  era  in  the  history  of  the  forcepy  began  in  1877,  when 
Tarnier,  of  Paris,  discarded  all  traction  oo  the  handles,  which  he 

^used  only  for  applying  the  insTniuient,  whereas  the  traction  was 

bin.  447. 


m 


Tftmter'«  forceps  held  us  use<l  for  iraettoiu 

exercised  on  special  trartioii-riKls  articulating  with  the  base  of 
the  blades.  At  the  distal  end  <»f  the  handles  he  put  a  screw, 
which  with  one  end  turns  on  a  pivot  fastened  to  the  right 
branch,  while  the  other  erul  may  he  |)laced  in  achisp,  in  wliich  it 
is  fastf^ned  by  turning  a  wing-nut. 

Tlie   inventor    hiter    modified    liis    instrument    consid**rably, 
but  the  principle  remains  the  same.     Tiie  idea  is  to  use  the  handles 

Fic,  44S. 


The  mttnt*  ^vlthnut  tho  traction- handle. 

IBS  an  index,  showing  in  what  direction  the  traction  snail  U 
made;  and  to  execute  the  traction  by  means  of  separate  traction- 
rods.  The  lever-st-rew  i,-^  not  destined  to  compress  the  head. 
hut  to  maintain  the  pressure  which  by  manual  compression  is 
found  necessary  to  keep  the  grasp  on  the  heath     The  Tarnier 

tforceps  (Figs.  447»  448)  has  two  tracttrm-rods  that  are  fastened  to 
the  blades  and  end  behind  in  hfjoks  which  enter  tlie  manubrium. 
The  latter  consists  of  an  ujiper  part  w^th  a  strong  perineal  curva- 
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ture  and  a  lower  transverse  bar,  which  rotates  in  all  directions 
around  the  former,  allowing  traction  to  be  made  however  the 
forceps  is  applied.  The  upper  part  is  kept  at  a  distance  of  one 
centimetre  from  the  branches,  and  traction  is  exercised  only  on 
the  transverse  bar. 

In  the  writers'  opinion,  Tarnier's  instrument  is  unnecessarily 
heavy  and  complicated,  and  is  even  apt  to  fall  apart  while  being 
handled.  In  this  country  it  was  hailed  as  a  valuable  improve- 
ment by  the  late  Dr.  W.  T.  Lusk,  who  improved  the  articulation 
between  the  traction-rods  and  the  handle. 

In  Scotland  it  gave  birth  to  A.  R.  Simpson's  axis-traction 
forceps,  and  in  Vienna  it  was  modified  by  Breus  according  to  the 
views  of  his  chief,  Carl  Braun.  In  France  it  was  severely  criti- 
cised by  Pajot,  but,  in  view  of  the  great  rivalry  among  Parisian 
authorities  in  the  same  line,  that  ought  not  to  have  too  much 
weight.  In  Germany  they  are  opposed  to  the  instrument,  but 
national  preju(Hce  has  doubtless  influenced  the  leaders.  In 
America  the  instrument  is  little  known.  If  the  profession  knew 
it  better,  they  could  hardly  fail  to  adopt  it,  driven  by  the  Ameri- 
can mechanical  genius  and  love  of  novelties. 

The  higli  i)ric(»  of  the  instruiiu^nt  when  first  brought  out,  the 
erroneous  c()ncei)ti()n  that  it  was  adapted  only  for  special  and 
rare  cases,  and  the  fact  that  young  American  physicians  who 
study  in  ICurope  much  more  fre(|uently  choose  Germany  than 
France  for  their  temporary  residence,  may  all  have  contributed 
to  the  indolence  shown  by  the  i)rofession  at  large  towards  an  in- 
strument which  otherwise  would  have  strong  claims  on  their  in- 
terest and  support.  Personally  the  author  has  little  experience 
with  the  Tarnier  instrument,  but,  as  stated  above,  he  has  used 
Simpson's  axis-traction  f()reei)s  for  all  purposes  since  its  inven- 
tion, and  that  instrument  is  only  a  practical  simplification  of 
Tarnier's.  In  the  writers'  opinion  tliis  is  the  forceps  of  our  age, 
and  the  ohl  forceps  without  traction-rods  is  an  inferior  instru- 
ment which  should  be  superseded  by  the  more  perfect  one  which 
has  b(»en  evolved  from  it.  In  my  eyes  the  new  instrument  has 
two  great  advantages  over  the  old:  it  substitutes  mechanism  for 
judgment,  dexterity,  and  experience,  which  in  the  nature  of 
things  can  be  in  the  possession  of  only  a  few  favored  ones,  while 
nearly  every  practitioner  of  medicine  at  some  stage  of  his  evo- 
lution is  called  upon  to  use  the  forceps.  Secondly,  it  is  in  a 
wond(»rful  degree  a  hihor-saving  machine.  The  application  of 
the  forceps  is  exactly  the  same  whether  we  use  the  old  or  the 
new  instrument,  or  tlie  difference  is  at  least  so  insignificant  that 
it  may  be  left  out  of  consideration.  Anybody  who  is  competent 
to  api)ly  the  old  instrument  can  apply  the  Tarnier  or  the  Simp- 
son instrument.  Hut  as  soon  as  we  come  to  the  traction — that 
is  to  say,  to  the  real  use  of  the  instrument — there  is  the  greatest 
di^^Tcnce. 
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With  the  old  instrument  the  accoucheur  has  to  find  out 
where  the  head  is  in  the  parturient  canal  and  constantly  change 
the  direction  of  the  traction.  If  he  pulls  on  the  handles  in 
a  happy-go-lucky  way,  he  will  waste  much  of  his  force  by  press- 
ing the  head  against  the  symphysis  pubis,  and  he  will  be  likely 
to  bruise  and  tear  the  soft  parts  of  the  parturient  canal  or  even 
cause  strong  ligaments  to  rupture  or  bones  to  break,  and  even 
if  he  follows  the  rule  to  pull  in  the  direction  of  the  handles,  a 
great  portion  of  the  strength  he  uses  is  not  only  wasted,  but 
does  positive  harm  by  being  directed  forward  against  the  sym- 
physis, the  perineuni  preventing  him  from  carrying  the  handles 
back  to  the  axis  of  the  brim  in  which  traction  should  be  made 
in  the  upper  part  of  the  pelvis.  How  difficult  it  is  to  pull  in  the 
right  direction  appears  from  the  very  different  ways  in  which 
different  authors  recommend  to  place  the  hands  on  the  forceps. 
With  the  new  instrument  a  mere  tyro  can  perform  a  forceps 
extraction  properly.  He  has  only  to  follow  the  rule  of  keeping 
the  traction-rods  at  the  distance  of  one  centimetre  from  the 
shanks  of  the  forceps  of  Tarnier's  instrument,  and  hold  them  in 
contact  with  the  shanks  in  using  Simpson^s  axis-traction  forceps. 
Nothing  could  be  simpler.  As  long  as  the  accoucheur  follows 
the  rules,  be  is  sure  to  pull  in  the  right  direction. 

The  value  of  the  new  instrument  as  a  labor-saving  machine  is 
very  marked,  and  must  particularly  appeal  to  men  advanced  in  age 
and  to  female  practitioners.  No  force  being  lost,  and  the  adapta- 
tion of  the  hands  to  the  handle  of  the  traction-rods  being  so  simple 
and  so  advantageous,  a  person  of  average  strength  is  able  to  per- 
form a  forceps  delivery  without  overtaxing  himself  and  without 
being  tempted  to  resort  to  an  irregular  and  sudden  display  of 
force,  involving  injury  to  the  patient  and  exhaustion  of  the 
physician.  A.  R.  Simpson's  axis-traction  forceps  (Fig.  438)  is 
essentially  the  J.  Y.  Simpson  forceps  with  addition  to  the  traction- 
apparatus  and  the  retention-screw  at  the  distal  end  of  the  appli- 
cation-handles. Since  these  handles  are  not  used  for  traction,  the 
wings  and  indentations  have  been  left  out.  Two  slender,  curved 
traction-rods  are  fastened  to  the  outside  of  the  blades,  just  below 
the  fenestrsB,  where  they  are  retained  by  a  screw  and  nut  buried 
in  the  thickness  of  the  metal  without  forming  any  protrusion 
on  tlie  inside  of  the  blade.  The  left  rod  is  at  its  posterior  end 
riveted  to  a  little  triangular  plate.  The  right  rod  has  at  its  pos- 
terior end  a  little  button  which  fits  loosely  into  a  hole  and  slot  on 
the  same  plate  to  which  the  left  rod  is  riveted.  At  the  posterior 
end  of  the  plate  tixen  if  another  rivet  allowing  a  limited  degree 
of  lateral  rotation  i^^j^Mam  the  deviation  caused  by  the 

entrance  of  the  ton  into  the  slot.    Around 

this  rivet  mow  i^he  other  end  perforates 

the  middte  of  ti  eal  bar  which  rotates 

in  a  complete  t  (Fig.  439) . 
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Simpson's  instrument  is,  in  my  opinion,  an  improvement  on 
the  Tarnier  forceps.  It  is  lighter.  There  are  no  loose  pieces  to 
get  out  of  order  or  become  lost.  The  traction-rods  are  fastened 
to  the  blades,  and  still  they  may  be  removed  for  cleaning  after 
the  forceps  has  been  used.  The  traction-handle  is  riveted  per- 
manently to  the  left  traction-rod.  The  instrument  is  cheaper. 
There  ought  indeed  to  be  a  difference  of  only  a  few  dollars  in  the 
price  of  an  old-fashioned  forceps  and  the  modern  instrument. 

In  the  course  of  time  Professor  Simpson  has  made  such  modi- 
fications in  his  forceps  as  were  needed  in  order  to  comply  more 
strictly  with  the  demands  of  aseptic  obstetrics.  The  new  model 
is  represented  in  Figs.  449  and  450.  The  wooden  bar  has  given 
way  for  one  of  metal,  the  screw-nuts  have  been  replaced  by  hooks 
and  slots,  and  the  connection  between  the  traction-rods  and 
the  handle  has  been  improved  so  as  to  increase  solidity  and  avoid 
loss  of  force.  So  much  gain  must  console  one  for  no  longer  hav- 
ing all  parts  of  the  instrument  fastened  to  the  two  branches. 

Action  of  the  Forceps, — The  forceps  is  a  tractor,  a  lever,  a 
compressor,  and  a  rotator.  Its  chief  role  is  that  of  a  tractor. 
The  head  once  seized,  the  accoucheur  aims  at  pulling  it  out  in 
the  direction  of  the  axis  of  the  pelvis. 

Traction  may  be  steady,  rocking,  or  rotatory.  The  steady 
traction  consists  in  pulling  the  head  as  nearly  as  possible  in  the 
Une  of  the  axis  of  the  pelvis.  With  the  axis-traction  forceps 
this  is  accomplished  by  keeping  the  traction-rods  just  in  contact 
with  the  shanks  of  the  forceps,  thus  using  the  forceps  itself  as  an 
indicator  of  the  direction.  With  the  old  forceps  this  is  a  point 
that  needs  much  attention.  In  a  general  way,  we  may  say  that 
when  the  head  is  at  the  brim,  traction  should  be  made  in  the  direc- 
tion of  the  axis  of  the  brim;  in  other  words,  that  the  direction 
of  the  line  of  traction  is  backward  towards  the  perineum.  When 
the  head  is  in  the  cavity  of  the  pelvis,  traction  should  be  made 
horizontally  forward  towards  the  accoucheur;  and  when  it  is 
at  the  outlet,  the  direction  is  forward  and  upward,  the  patient 
lying  on  her  back.  But  it  will  easily  be  seen  that  these  three 
directions  correspond  only  to  three  points  of  the  road  to  be 
traversed,  and  that  there  are  innumerable  transitions  between 
them.  The  nearest  we  can  come  to  a  rule  is  to  say  that  when 
the  forceps  is  well  appHed,  traction  should  be  made  in  the  direc- 
tion of  the  handles. 

In  the  rocking,  or  pendvlvm,  traction,  the  forceps,  while  being 
pulled  upon,  is  simultaneously  moved  a  little  from  side  to  side. 
Opinions  among  accoucheurs,  even  before  we  had  the  axis- 
traction  forceps,  varied  much  as  to  the  value  of  this  rocking 
movement.  Its  defenders  said  it  diminished  friction,  and  pointed 
to  the  way  in  which  we  remove  a  tight-fitting  ring  from  a  finger 
or  ])ull  a  cork  with  the  fingers  from  a  bottle.  In  both  cases 
very    marked    benefit    is   derived   from    an   alternating    lateral 
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movement.  But  those  who  were  opposed  to  it  said  that  if  a  nail 
has  been  driven  into  a  costly  table,  we  will  try  to  seize  it  with  a 
pair  of  pincers  as  accurately  as  possible  at  right  angles  and  pull 
in  a  straight  line,  without  side  movements,  in  order  to  do  as  little 
damage  to  the  surrounding  parts  as  possible.  The  writer  would 
add  that  he  has  found  the  rocking  movement  very  serviceable 
when  the  head  is  low  down,  and  that,  executed  with  care,  it 
does  not  do  any  harm;  but  it  is  undeniable  that  the  perineum 
is  more  liable  to  suffer  than  by  the  steady  traction. 

The  rotatory  movements  are  not  to  be  recommended,  as  they 
may  make  the  forceps  slip  and  injure  the  parturient  canal,  while 
they  have  no  advantage  over  the  rocking  movement. 

A  secondary  action  of  the  old  forceps  is  that  of  a  lever.  It 
may  be  used  as  a  lever  of  the  first  class,  the  power  being  at  the 
handles,  the  fulcrum  at  the  lock,  and  the  weight  at  the  blades. 
But  generally  it  is  a  lever  of  the  second  class,  the  power  being  at 
the  handles,  the  fulcrum  at  the  ends  of  the  blades,  and  the  weight 
between  the  two.  This  leverage  comes  into  play  when  we  use  the 
old  forceps  and  make  so-called  rocking  traction, — that  is,  move 
the  handles  from  side  to  side. 

Leverage  is  lost  in  using  Tarnier's  forceps,  but  this  loss  is 
amply  compensated  by  the  much-improved  traction.  With 
Simpson's  forceps  I  find  it  quite  feasible  to  make  some  pendulum 
movements. 

A  third  action  is  that  of  a  compressor,  A  certain  degree  of 
compression  is  necessary  in  order  not  to  lose  the  grip  on  the  head; 
but,  since  the  ordinary  forceps  all  lie  in  the  side  of  the  pelvis, 
and  the  contraction  to  overcome  which  they  are  used  is  chiefly 
found  in  the  anteroposterior  direction,  by  compressing  the  head 
we  would  only  increase  its  dimensions  in  the  sagittal  plane.  Com- 
pression may  also  injure  the  fcrtus,  and,  far  from  being  a  goal 
the  attainment  of  which  is  to  be  sought,  it  is  a  danger  and  an 
inconvenience,  to  be  limited  as  much  as  possible.  For  this  very 
purpose  the  lock  is  always  placed  nearer  to  the  proximal  than  to 
the  distal  end. 

Tt  has  been  claimed  that  the  forceps  has  a  fourth  action, 
called  the  difuamic.  The  mere  presence  of  the  forceps  in  the 
genital  canal  is  said  to  call  forth  a  reflex  action,  and  thereby 
increase  labor-pains,  and  thus  indirectly  further  delivery;  but, 
if  at  all  present,  this  action  is  of  very  secondary  importance, 
and  if,  as  is  generally  the  case,  the  patient  is  anaesthetized,  it 
is  eliminated.  As  the  chief  action  of  the  forceps,  there  remains, 
then,  that  of  traction. 

The  forceps  may  be  used  also  as  a  rotator  to  change  the 
position  of  the  head  in  occipitoposterior  position  or  face  presen- 
tation. For  this  purpose  a  straight  forceps  is  best,  but  one  with 
a  slight  curve   may   also  be   used. 

Finally,  the  forceps  may  be  used  for  steadying  the  head  during 
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craiiiolomy;  but,  b.s  a  rule,  it  i^  not  necessary  to  use  it  for  tliis 
purpose. 

Indications  for  ike  Use  of  the  Forceps. — These  are  (1)  deficient 
Uterine  contractions,  t2)  disproportion  between  the  size  of  the 
head  and  the  pelvis,  (3)  unfavorable  presentations  or  jjositions, 
(4)  danger  to  mother  or  fcetus,  and  (5)  torn-off  head. 

The  forceps  is  most  commonly  used  when  labor-pains  are  too 
weak  to  finish  the  ex[Julsion  of  Hie  frrtus  by  nature's  sole  efforts 
(p,  376).  Under  this  indication  the  forceps,  as  a  rule,  is  used 
when  the  Iiead  is  in  the  cavity  of  the  pelvis  or  presses  on  the 
pelvic  Hoor.  This  was  in  the  beginning  the  only  use  made  of 
the  instrument*  and  the  indication  could  be  fulfilled  by  the  short, 
straight    forceps. 

In  describing  the  use  of  the  forceps  for  mechanical  dispro- 
portion, it  is  commonly  taken  for  granted  that  the  foetus  is  of 
normal  dimensions  and  the  rules  apf>ly  only  to  the  maternal 
pelvis;  but  it  is  evident  that  similar  difnculties  arise  whether 
the  parturient  canal  is  ahnornuiily  narrow  or  the  body  that  shall 
pass  through  it  is  too  large.  In  consultation  practice  the  writer 
■  has  often  noticed  that  this  point  is  overlooked.  The  attending 
physician  reports  that  there  are  good  labor-pains,  that  the  pelvis 
seems  to  have  tlie  nornnil  diruensions,  !>ut  that  the  os  will  not 
dilate.     In  many  sucli  cases  the  f<etus  is  too  large  in  proportion 

Ehe  pelvis  through  which  it  must  pass. 
The  <iifferent  kinds  of  excessive  si/.e  of  the  fretus  have  been 
ribed  al)ove  (p.  419  et  nei^.]. 
Supposing,  then,  w*e  have  to  deal  with  a  normal  frrtus,  the 
t  common  conrlition  of  the  parturient  canal  calling  for  the 
«p,^lication  of  the  forceps  is  a  contra<:ted  pelvis  (p.  408  et  seq.). 
But  the  accoucheur  must  bear  in  mind  that  the  forceps  should 
not  be  used  if  the  minimum  conjugate  is  below  3  inches  (7| 
centimetres)  in  a  Hat  pelvis  or  3}  inciies  (8i  centimetres)  in 
a  generally  contracted  pelvis  (p.  486),  unless  tliere  are  particu- 
larly favorable  circumstances  present — an  exceptionally  small 
fiTtua  and  good  labor-pains  —when  the  limit  may  be  brought 
down  to  2'}  inches  (7  rent!  met  res)  for  the  flat  and  to  3  inches 
(7i    centimetres)    for    tlie    generally    contracted    pelvis.     In  all 

I  these  cases  it  is  supposed  that  the  vertex  presents  and  the 
Occiput  turns  forward.  In  occipitoposterior  or  in  brow  or  face 
presentations  exceptional  space  is  requirtnl  for  a  successful  for* 
Ceps  operation.  If  the  minimum  conjugiite  measures  less  than 
2}  inches  (7  centimetres),  the  delivery  should  under  no  circum- 
stances be  tried  by  means  of  the  forceps. 

Occipitoposterior  position  (p.  381),  occipitolateral  positicm  (p. 
JS5),  face  presentation  (p.  387),  brow  presentation  (p.  39o), 
often  demand  the  aid  of  the  forceps. 

In  breech  presentation  the  forceps  is  rarely  used.  It  may, 
however,  be  applied  to  the  after-coming  head  (p*  407);  but,  as 
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a  rule,  manual  extraction  is  preferable  as  simpler  and  more  ex- 
peditious. If  the  legs  are  extended  in  front  of  the  body  of  the 
foetus,  and  the  breech  is  too  high  up  in  the  parturient  canal  to 
pass  a  fillet  over  the  groin,  the  forceps  may  be  applied  over  the 
sacrum  and  the  posterior  surface  of  the  thighs  or  along  the  outer 
surface  of  the  thighs  (p.  411). 

Dangerous  conditions  of  the  mother  that  call  for  forceps  de- 
livery are  especially  hemorrhage,  eclampsia,  rupture  of  the  uterus, 
strangulated  hernia,  fever,  or  exhaustion. 

In  regard  to  the  foetus,  the  alarm  signals  consist  in  slowness 
and  weakness  of  the  pulse  and  the  expulsion  of  meconium  in 
head  presentation,  while  in  breech  presentation  the  latter  is  of 
less  importance,  since  it  simply  may  be  due  to  mechanical  com- 
pression of  the  bowels.  Prolapse  of  the  cord  is  particularly  dan- 
gerous (p.  436). 

In  cases  of  avulsion  of  the  head  the  forceps  is  not  the  real  in- 
strument wanted,  more  efficient  help  being  obtainable  from  the 
cephalotribe  or  the  cranioclast.  But  if  these  instruments  are  not 
available,  the  forceps  combined  with  craniotomy  may  be  used 
as  a  welcome  substitute  (p.  590).  To  these  indications  may  oc- 
casionally be  added   excessive  pain. 

Conditions  for  the  Use  of  the  Forceps, — Even  when  following 
the  above-mentioned  indications,  the  forceps  should  not  be  used 
unless  certain  conditions  are  present.  First  of  all,  the  membranes 
must  have  broken  or  have  been  ruptured,  so  that  the  forceps  can 
be  applied  directly  to  the  head  and  not  to  the  outside  of  the  ovum, 
for  in  the  latter  case  not  only  the  grip  would  be  less  firm,  but  we 
might  tear  the  placenta  from  the  uterus  and  cause  a  perhaps 
fatal  hemorrhage. 

Secondly,  the  os  should  be  fully  dilated,  be  it  by  nature's 
sole  efforts  or  by  one  or  more  of  the  means  described  above 
(p.  609).  If  the  indication  for  terminating  labor  is  very  urgent, 
this  condition  may,  however,  be  dispensed  with  and  the  necessary 
space  be  obtained  by  means  of  incisions  in  the  circumference 
of  the  OS  (p.  615). 

Thirdly,  the  head  should  be  engaged  in  the  brim  of  the  plevis; 
that  is  to  say,  so  large  a  portion  of  the  head  should  have  passed 
the  superior  strait  that  the  head  is  fastened  there.  As  long  as 
the  head  is  freely  movable  above  the  brim,  it  is  not  a  fit  object 
for  forceps  extraction:  podalic  version  is  the  operation  called  for. 
If  the  forceps  is  used  to  seize  the  head  above  the  brim,  the  head 
will  turn  so  as  to  be  grasped  more  or  less  laterally,  and  that  os 
frontis  which  is  turned  backward  will  be  pressed  forcibly  against 
the  promontory  and  be  liable  to  become  fractured  (p.  483). 
For  the  mother  there  is  the  danger  of  great  bruising  of  the  pelvic 
walls  with  subsequent  inflammation,  gangrene,  or  paralysis,  and 
of  the  forceps  slipping,  by  which  serious  wounds  may  be  inflicted. 
But  it  is  fair  to  add  that  the  engagement  of  the  head  is  not  recog- 
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nized  as  a  condition  by  all,  some  obstetricians  of  note  preferring 
the  forceps  to  version  even  if  the  head  is  movable  above  the 
brim.  The  accoucheur  may  try  by  direct  pressure  on  the  head 
to  further  its  engagement,  and  if  successful  apply  the  forceps 
(p.  616). 

Fourthly,  the  position  should  be  distinctly  made  out,  so  as 
to  be  able  to  apply  the  instrument  intelHgently  and  to  pull  in  the 
proper  direction,  if  the  old-fashioned  forceps  is  used. 

Modtis  Operandi,  —  If  a  difficult  forceps  extraction  is  to  be 
anticipated,  it  is  better  to  place  the  patient  on  a  table  (p.  617). 
For  the  more  common  operations,  it  suffices  to  place  her  across 
the  bed.  It  is  advisable  to  shorten  the  hairs  growing  on  the 
labia  majora  and  the  nearest  of  those  springing  from  the  mons 
Veneris  with  scissors.  The  vagina  is  cleaned  with  an  antiseptic 
douche.  The  patient  is  anaesthetized  (p.  619),  unless  she  prefers 
to  stand  the  pain,  which  is  preferable  in  so  far  as  then  the  uter- 
ine contractions  may  work  in  conjunction  with  the  force  exer- 
cised by  the  accoucheur.  The  patient  should,  as  a  rule,  occupy 
the  dorsal  position,  with  bent,  raised,  and  moderately  separated 
knees.  This,  at  least,  is  the  custom  in  America  and  on  the  con- 
tinent of  Europe.  In  England  the  accoucheurs  prefer  to  operate 
with  the  patient  lying  on  her  left  side.  But  in  difficult  cases 
they  have  recourse  to  the  dorsal  position;  and,  vice  versa,  those 
who  usually  extract  on  the  back  may  occasionally  derive  benefit 
from  placing  the  patient  on  her  left  side.  In  such  cases  the 
hanging  posture  or  arched  dorsal  (p.  620)  may  also  be  tried. 

Before  introducing  the  forceps,  the  bladder  should  be  emptied 
with  a  catheter.  To  overlook  this  is  a  grave  fault  which  not 
only  may  render  the  operation  more  difficult,  but  may  have 
the  most  serious  consequences,  such  as  rupture  of  the  uterus, 
the  formation  of  a  vesicovaginal  fistula,  etc.  When  the  head 
is  more  or  less  engaged,  it  may  be  quite  difficult  to  pass  the  cathe- 
ter, the  urethra  being  compressed  between  the  head  and  the 
symphysis  pubis.  Glass  catheters  are  objectionable,  because 
they  may  break  and  wound  the  patient.  Male  catheters  of 
white-metal  are  soft  and  easily  bent  to  answer  any  curvature. 
Flexible  catheters  are  good,  but  should  be  introduced  without 
the  stylet.  They  do  not  stand  boiling,  and  become  rough  in 
solutions  of  carbolic  acid,  creolin,  or  lysol.  They  should,  there- 
fore, be  disinfected  by  immersion  in  bichloride  of  mercury  solu- 
tion. Sometimes  a  soft-rubber  catheter  will  worm  its  way  into 
the  bladder  better  than  anything  else,  and  it  stands  boiling  with 
soda  well.  If  the  catheter  meets  resistance,  the  accoucheur 
should  beware  of  using  force,  lest  he  perforate  the  urethra.  '^ 
such  cases  another  instrument  should  be  tried,  and  * 
possible  by  pressing  the  head  of  the  foetus  upward 
tion  of  the  pelvic  axis  with  the  left  hand  to  obtain  t 
sary  for  the  passage  of  the  catheter  with  the  rigj: 
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The  forceps  should  be  sterilized  by  boiling  in  soda  solution 
(p.  621)  for  a  few  minutes.  It  is  lubricated  by  immersion  in 
creolin  or  lysol  solution.  The  obstetrician  stands  at  the  end  of 
the  table  or  sits  at  the  bedside  on  a  chair,  as  described  on  page 
617.  The  left,  or  lower,  blade  is  introduced  first.  It  is  seized 
with  the  left  hand  like  a  pen,  and  held  between  the  thumb  applied 
to  the  inside  of  the  handle  and  the  index-finger  above  and  the 
middle  finger  below  the  wing,  the  concave  curve  turned  forward. 
The  two  other  fingers  may  either  be  held  parallel  to  the  middle 
finger  or  bent  against  the  hollow  of  the  hand  (Fig.  451).     The 

Fig.  451. 


Left  branch  of  forceiw  guide<1  by  riKht  hand. 

beginner  may  derive  some  benefit  by  retaining  in  his  memory 
the  rule  that  everything  shall  be  left  except  the  obstetrician. 
The  index  and  middle  finger  of  the  right  hand  are  stretched  out, 
introduced  inside  of  the  os,  and  applied  as  high  up  as  possible 
on  the  head.  Next,  the  point  of  the  left  blade  is  held  against  the 
base  of  the  volar  surface  of  the  two  fingers,  which  are  used  as  a 
guide  for  the  instrument.  At  first  the  handle  is  held  in  the 
direction  of  the  right  groin,  and  gradually  it  is  lifted  and  brought 
forward  and  over  towards  the  left  side  of  the  woman,  and,  finally, 
backward.  During  this  whole  introduction  the  point  of  the 
forceps  is  slid  along  the  furrow  between  the  two  fingers. 
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When  the  forceps  reaches  the  head,  the  accoucheur  should 
in  his  mind's  eye  see  the  cephalic  and  the  pelvic  curvature,  and 
guide  the  instrument  in  the  direction  of  the  combination  of  the 
two.  As  a  rule,  he  tries  to  keep  it  at  the  end  of  the  transverse 
diameter  of  the  pelvis,  but  often  the  instrument  enters  a  little 
farther  back.  He  then  seizes  the  handle  with  the  full  hand,  and 
by  a  rotatory  movement  brings  it  forward  until  it  lies  in  the 
transverse  diameter.  He  next  requests  an  assistant  to  take  hold 
of  the  handle,  passing  his  hand  under  the  patient's  left  knee,  and 
hold  it  in  the  same  position,  while  the  obstetrician  applies  the 
second,  upper,  or  right  branch  of  the  forceps.  This  is  a  little 
more  difficult  to  do  than  to  apply  the  first,  there  being  now  less 
space.     The  second  branch  is  applied  in  exactly  the  same  way 

Fig.  452. 


Mode  of  holding  forceps  during  traction. 

as  the  first,  only  it  is  seized  with  the  right  hand  and  inserted  into 
the  right  side.  When  both  branches  are  introduced,  the  accou- 
cheur holds  each  of  them  with  the  full  hand,  and  makes  such 
changes  in  their  position  that  they  can  be  easily  locked^ — that 
is  to  say,  that  the  two  halves  of  the  lock  are  brought  in  perfect 
contact.  If  he  does  not  succeed  in  this,  the  second  branch 
should  be  withdrawn  and  reintroduced  in  a  more  appropriate 
direction.  Before  locking  the  forceps  the  accoucheur  should 
pull  gently  on  the  branches,  to  satisfy  himself  that  their  cephalic 
curvature  corresponds  to  the  head.  Tn  pushing  the  right  branch 
into  the  left  he  should  use  his  index-fingers  to  hold  pubic  hairs 
and  folds  of  the  vagina  out  of  the  way.  When  the  forceps  is 
locked  the  operator  should  again  make  a  slight  traction  on  them, 
to  satisfy  himself  that  the  instrument  lies  properly. 

During  traction    the   handles  are  kept  together  by  the  left 
hand  passed  around  them,  the  back  of  the  hand  pointing  down- 
ward and  the  thumb  lying  above  them.     The  chief  traction 
made  with  the  right  hand,  the  index  and  the  middle  finger  p 
on  the  wings,  the  thumb  resting  below  the  wing  of  the  left  1 
and  the  ring-finger  and  little  finger  occupying  a  similar 
under  the  right  wing  and  the  fingers  of  the  left  hand  (] 
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Some  prefer,  however,  to  apply  the  left  hand  at  right  aiigl« 
to  the  slvariks  just  above  the  lock,  80  as  to  exercise  downward 
l)ressure  with  tlie  ulnar  edge,  counterbalaiiciiig  that   i  ^4 

the  force  which  is  directed  against  the  symphysis,  and  i  .a 

fulcrum  around  which  the  instrument  moves  (Fig,   453). 

Before  beginning  to  pull  the  accoucheur  should  notice  tm^ 
much  of  the  forceps  remains  outside  the  vulva,  where  the  Inwfj4 
point  of  tlie  head  is  in  relation  to  the  parturient  catial  and  tfi 
relation  tn  the  lowest  poinl  of  the  fenestra.     The  first  t\vi>  point.H 

Fig.  453. 


ATiothiT  wuy  of  holdltiff  the  fQircepg. 


will  enal>le  him  to  watch  tlie  proo:ref^s  made  during  exui 
and  the  last  will  warn  him  in  time  if  the  forceps  liegiu.s  to  si 
from  the  head. 

The  direction  in  wliich  traction  is  to  be  made  depends  on  how 
far  the  head  has  descended  in  the  parturient  canal.     When  it 
is  high  up.  the  direction  is  downward   I o wards  the  |>i 
when  it  is  in  the  ravity.  the  direction  is  horizontal    to\^ 
obstetrician;  and  wlien  it  is  at  the  outlet,  the  direction  ib  8tr«jghl 
upward  (compare  p.  630). 

If  the  woman  is  not  anaesthetized,  if  labor-pains  are  pres^ent 
and  there  is  no  |mrticular  hurry,  traction  should  be  made  d 
the  pains  and  interru|ited  during  the  interval.     And  even 
amesthetic  is  used,  traction  should  be  made  much  as  uterine  con* 
traction  acts,=that  is  to  say,  it  should  be^in  slowly,  then  inercai«p 
in  strength,  and  thereafter  again  slowly  decrease.      In  this  Vfsty 
the  walls  of  the  genital  canal  are  grnflually  prepared  to  let  '^ 
ftrtus  pass,  and  the  fa^tus  is  much  less  Hable  to  be  injured,     1 
such  traction  should  last  about  a  minute,  and  bo  followed  by  * 
pause,  during  w^hich  the  forceps  is  held  loosely,  so  as  to  allow  :'  '" 
recede  partly  and  to  permit  the  head  to  turn  inside  of  the  bUi : 


During  the  tractions  and  in  the  intervals  it  is  well  frequently 
to  introduce  the  index-finger  into  the  vagina  in  order  to  ascertain 
how  much  progress  has  been  made,  whether  a  sswelling  is  foriiiing 
on  the  head,  or  the  blades  begin  to  .slip. 

When  the  largest  circuriiference  of  tlie  liead  is  at  the  rinia 
pudendi,  I  take  off  the  forceps  and  enucleate  the  head  l>y  press- 
ure through  the  rectum,  as  descriiHxi  above  (p.  195).  By  so 
doing  w^e  gain  the  space  occupied  by  the  forceps,  and  the  head 
may  be  brought  out  with  greater  care  than  when  the  extraction 
is  finished  with  the  force })s. 

Sudden  or  violent   movements  should  lie  carefully  avoided. 
HThe  strength  of  a  man  of  ordinary  muscular  development  is  all 
^that  is  required  and  can  be  borne  without  damage.     The  accou- 
cheur should   use  only   his  arm    muscles,   ami   no  I    employ    the 
t weight  of  Ins  body  as  traction  force  by  throwing  himseif  back, 
whereby  lie  loses  all  control  tjver  tlie  instrument.     If  the  extrac- 
tion is  made  while  sitting,  only  a  weak  man  should  l)race  himself 
by  pressing  one  foot  against  tlie  side  of  the  bedstead,  never  both. 
During   traction   an   assistant   should    (iress   with   both   ojjen 
hands  on  the  fundus,  so  as  to  ])ush  the  firtus  against  tlie  luim 

Nof  the  pelvis  (p,  (U6). 
When  the  operator  w^ants  to  remove  the  forceps,  he  separates 
its  l>ranches  by  opening  the  lock  ami  moves  the  handle  of  the 
upper  branch  in  a  circle  in  the  direction  of  the  left  groin.  Wlicn 
this  branch  is  withdrawn,  he  removes  the  left  brancli  in  the 
opposite  direction. 

Wlien  the  head  is  !»orn,  the  operathm  jjroper  is  finished,  but 
the  same  conditinns  which  indicated  the  use  of  the  forc{*|>s  may 
call  for  hel))  in  the  delivery  of  the  shoulders  ami  tlie  rest  of  the 
boily.  In  this  respect  pressure  from  above  may  again  offer  valu- 
able help.  But  traction  from  below  is  often  reijuired  in  addition. 
The  head  may  under  no  circumstances  be  used  for  pulling.    All 

(that  is  pcrmisHble  is  to  seize  it  between  the  two  Hat  hands  and 
alternately  press  it  downward  and  upward,  beginning  with  the 
downward  motion.  As  soon  as  feasil>le,  one  or  both  index-fingers 
are  hooked  over  the  armpit.  The  accoucheur  should  help  that 
shoulder  out  first  which  is  lowest, — as  a  rule,  the  anterior, — but 

Vlie  meets  with  resistance,  it  is  better  to  try  the  tulier. 
If  the  cord  is  w<*uml  around  the  ucek,  it  is  IdHM-^ileil  as  in  nor- 
mal deliveries  (]>.  lOtiV 

When  the  s!\ouhlers  have  appeared,  it  may  still  be  necessary 
to  pull  on  the  body  until  th(^  brtM'ch  has  passed,  after  which  the 
lower  extremities  follnw  easily.  At  this  stage  it  is  convenient 
to  liau!  the  patient  a  little  Ijack  from  the  edge  of  the  bed,  so  as  to 
find  room  to  place  the  baliy  on  its  back  between  her  legs,  across 
her  genitals.  If  the  child  is  in  good  conttition,  we  wait  to  tie  the 
cord  until  it  has  cried  and  the  pulsatit)n  in  the  cord  stops;  but 
frequently  the  child  is  asphyctic,  when  we  should  tie  and  cut  the 
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cord   without  delay   and   take  proper  measures  for   its  reviv| 
(p*  585),  while  an  assistant  holds  the  uterus  of  the  mother  coll 
pressed  in  order  to  prevent  heinorrliage.     When  the  aeeourhi*uF 
is  through  wrth  the  child,  he  retiinis  to  the  mother,  expresses  tbfl 
placenta  and  removes  the  membranes.     If  there  is  any  tear 
the  perineum,  which  is  quite  eojnmon  in  forceps  operations 
primipara*,  he  sutures  it,  and  finally  the  patient  is  cleaned  att«J 
bandaged  as  in  normal  cases. 

How  the  Forceps  Grasps  the  H etui, —As  stated  above,  as  a  rulj 
we  place  the  branches  of  the  forceps  laterally,  at  the  end  of 

Fro.  454. 


\% 


ti 


Foiwii^  BjipJiwl  lo  bend  nt  brim. 


transverse  diameter  of  the  pelvis.     Since  now  tlie  head  aa  it  ik** 
.Kcemis  occupies  a  different  position  in  relufiori  to  the  i>elvis^  pai*.*- 
iug  all  the  way  from  the  transver.^e  to  the  aiilero|>osterior  diarm*- 
ier»  it  will  of  necessity  be  grasped  differently  by  the  forcepei  at 
different  depths  of  the  parturient  canal.    If  it  were  seized  riir'*   * 
the  beginntiig  of  its  descent,  the  forceps  would  come  to  lie 
one  branch  oo  the  occiput  atul  tlie  other  on  the  face. 
undesirable.      But  nearly  always  the  long  axis  of  the  hea 
ated  somewhat  obliquely  in  the  i>elvis,  and  the  forceps,  ada 
itself  more  easily  to  the  sides  of  the  head  than  to  the  occipir 
face,  will  hel|>  to  turn  it  into  the  oblique  diameter.     \Vhe»^  - 
these  circumstances  the  forceps  is  applied  in  the  transvc! 

eter  of  the  pelvis,  it  must  necessarily  seize  the  head  oi  ..  , 

one  branch  lying  on  the  temporal  and  frontal  region  (Fig.  45*1*- 
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mching  or  perhaps  even  surrounding  the  eye,  and  the  other 
covering  part  of  the  parietal  and  occipital  bone  of  the  opposite 
side 

On  the  other  hand*  when  the  head  has  turned  into  tlie  antero^ 
posterior  diameter,  it  will  !>e  seized  laterally,  the  fenestra'  sur- 
rounding the  parietal  eruinenees  and  tlie  ears  (Fig.  455), 
ft  If  the  head  is  low  down,  l>ut  still  in  an  ol>!ii|ue  diameter,  the 
^■fort'e]>s  may  be  applied  to  these  portions  of  the  head,  aiitl  conse- 
Bquently  be  |>lat'ed  in  the  obliciue  diameter  of  the  pelvis,  either 
'right  or  left,  frojn  whieh  position  it  will  rotate  towards  the  trans- 
I      verse  diameter,  just  as  the  heaii  rotates  into  (jr  near  to  the  antero- 

I posterior  diameter  in  normal  deliveries. 
For  clearness'  sake,  we  have  so  far  given  an  nninteri'upted 
description  of  the  forceps  o^ieration 
in  a  eommtm  vertex  presentation, 
but  it  will  now  be  necessary  to  ad- 
vert to  some  difficulties  which  arc 
fretpiently  met  with  in  this  opera-     ^ 
lion. 

•  Even  in  cases  in  whieh  a  speedy 
delivery  is  indicated,  the  operator 
should  insert  the  forceps  ilehlter- 
ately  and  carefully.  If  its  |)oint  it 
cauf^ht  by  folds  of  the  vagina  or  of 
the  scalp,  he  should  bi*wareof  pysli- 
ing  on  the  instrument  until  he  with 
his  fingers  has  removed  the  obstacle. 

»The  head  nuiy  be  so  imi>aeted 
—  that    is,    in    such    close    contact 

with  the  sides  of  the  pelvic  wall  —that  there  is  not  room  for  the 
branches  of  the  force^is  at  the  ends  of  the  transverse  tlianieter. 
Then  the  first  branch  should  l>e  introduced  fart  tier  Ijackwanb 
in  front  of  the  iliosacral  articulation,  where  tliere  is  more  space. 
When  once  it  is  inserted  it  is  generally  pcjssible  by  small  move- 
inents  to  and  fro  to  bring  it  forward  to  the  normal  place.  If 
this  is  not  possible,  the  second  l>lade  must  be  introduced  more 
forward,  in  the  region  of  the  ihopectineal  eminence,  in  order  to 
corres[K>nd  to  the  hrst. 

Finding  more  space  behimb  the  blades  of  the  forceps  may 
slide  in  this  direction,  which  is  indicated  by  the  wings  turning 
forward.  Then  the  instrument  cannot  be  locketl,  but,  as  said 
above,  by  gentle  movr*nients,  the  accoucheur  will,  as  a  rule, 
succeed  in  replacing  them  at  the  end  of  the  transverse  diameter 
of  the  plevis*  For  this  purpose  he  seizes  the  handles  with  the 
full  hand  antl  moves  them  backward  in  the  direction  of  the  peri- 
neum, and  imparts  simultaneously  a  rotatory  movement  to  them, 
BO  as  to  bring  the  win^s  l>ack. 

More  rarely  the  blades  deviate  forward,  when  tlie  wings  point 
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backward.     Then   the  replacement  is  executed   by   lifting  the 
handles  and  rotating  them  forward. 

If  the  obstetrician  does  not  succeed  in  locking  the  forceps, 
he  must  remove  one  or  both  branches  and  apply  theui  anew. 

In  judging  of  the  place  occupied  by  the  head  before  applying 
the  forceps  or  of  the  progress  made  during  traction,  the  operator 
nmst  l)eware  of  being  deceived  by  the  presence  or  formation  of 
caput  succedaneujn,  which  may  make  him  believe  that  the  head 
is  much  lower  down  than  it  is  in  reality.  The  swelling  of  the 
scalp,  being  softer  than  the  skull,  is  more  elastic,  and  can  be  more 
or  less  indented. 

After  the  forceps  has  been  locked,  it  may  show  a  tendency 
to  reopen.  This  shows  that  an  elastic  mass  is  seized  by  the  points 
of  the  forceps  —namely,  that  they  press  on  the  neck  of  the  fa?tus, 
which  ought  to  be  avoided.  When  the  neck  is  seized  with  the 
forceps,  traction  is  made  on  the  head  and  trunk  together  as  one 
object,  which  impedes  the  movements  of  the  head.  The  for- 
ceps may  also  do  harm  by  compressing  the  cervical  blood-vessels, 
or  the  umbilical  cord,  if  it  is  wound  around  the  neck,  or  may 
fracture  the  clavicle.  Under  such  circumstances  the  instrument 
should  be  taken  out  and  reappHed  in  another  direction,  depressing 
or  lifting  the  handles  more  than  in  the  first  attempt. 

During  traction  the  forceps  may  slip — that  is  to  say,  lose  its 
grip  on  the  head.  If  this  takes  place  suddenly,  the  operator 
may  fall  on  his  back,  holding  the  disengaged  instrument  in  his 
hands,  a  disgraceful  accident,  that  will  cover  the  accoucheur  with 
blame  and  ridicule,  and  may  inflict  serious  wounds  on  the  patient. 

The  slipping  may  be  perpendicular  or  horizontal.  It  is  called 
perpendicular  if  the  forceps  slides  along  the  sides  of  the  head  more 
or  less  in  the  direction  of  the  pelvic  axis,  and  horizontal  if  the 
blades  deviate  forward  or  backward  in  the  pelvis.  The  cause 
of  the  perpendicular  sliding  is  an  imperfect  application  of  the 
forceps  to  the  head.  If  too  small  a  part  of  the  head  is  seized, 
the  instrument  will  slide  down  when  traction  is  made.  The 
same  will  hapi)en  if  the  forceps  is  used  on  the  head  of  an  im- 
mature f(rtus  so  small  that  it  does  not  fill  the  space  between  the 
blades.  Traction  in  a  wrong  direction  is  liable  to  produce  horizon- 
tal sliding.  In  peri)en(licular  sliding  the  distance  from  the  lower 
end  of  the  fenestra  to  the  head  increases,  and  the  handles  become 
more  separated  from  each  other.  In  horizontal  sliding  they 
become,  on  the  contrary,  more  approximated.  When  any  oif 
these  signs  warn  of  the  impending  danger  of  slipping,  the  condH 
tion  should  be  cleared  up  by  a  vaginal  examination,  and  the 
forceps  reapplied. 

In  difficult  cases  it  may  not  be  sufficient  to  ' 
fingers  into  the  vagina  as  a  guide  for  the  foreei 
sometimes  succeed  in  applying  it   by  using  m 
so-called  half  hand,  or  even  the  whole  hand 
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How  the  forceps  is  used  in  the  unusual  positions  and  presenta- 
tions has  been  described  under  the  treatment  of  each  of  them. 

Application  of  Simpson's  Axis-traction  Forceps. —  For  intro- 
ducing Simpson's  axis-traction  forceps,  the  traction-rods  are 
pushed  forward  in  front  of  the  shafts  and  held  together  with  the 
handles.  The  forceps  is  held  exactly  as  described  above.  When 
both  branches  are  in  place,  the  traction-rods  are  pushed  back 
behind  the  shafts.  The  screw  is  not  used  for  compressing  the 
head,  but  for  holding  the  handles  against  each  other,  and  is  turned 
sufficiently  to  keep  them  in  place.  In  the  interval  between 
tractions  it  may  be  loosened.  After  the  rods  have  been  brought 
back  and  the  screw  is  in  place,  the  handle  is  attached.  In  making 
traction  the  traction-rods  should  be  in  contact  with  the  shanks. 
Traction  is  made  by  seizing  the  transverse  bar  with  the  right  hand 
from  above,  two  fingers  on  each  side  and  the  thumb  below. 

If  the  accoucheur  wishes  to  finish  the  whole  extraction  of  tjie 
head  with  the  axis- traction  forceps, — be  it  Tarnier's  or  Simp- 
son's,— he  should  let  go  of  the  traction-handle  when  the  largest 
circumference  of  the  head  is  in  the  vulva,  and  hold  the  traction- 
rods  together  with  the  shanks  of  the  forceps  with  the  full  right 
hand,  the  thumb  turning  upward.  By  so  doing  he  can  prevent 
a  too  sudden  escape  of  the  head  and  help  it  out  with  small, 
cautious  movements  (Fig.  456). 

To  remove  the  forceps,  the  handle  is  disconnected,  the  screw 
and  the  lock  are  opened,  and  the  branches  are  withdrawn  as  in 
using  the  old  forceps. 

Highy  Middle^  and  Low  Forceps  Operations. — If  the  forceps  is 
applied  to  the  head  at  the  brim,  it  is  called  a  high  operation;  if  the 
head  is  at  the  outlet,  it  is  named  a  low  operation,  and  if  the  head 
is  in  the  cavity  of  the  pelvis,  it  is  designated  a  middle  operation. 

Ancesthesia. — Most  women  prefer  to  be  anaesthetized  for  a  for- 
ceps operation,  and,  as  the  pain  is  considerable,  it  is  proper  to 
comply  with  their  wish;  but  if  the  patient  does  not  care,  it  is 
better,  as  stated  above  (p.  635),  not  to  use  an  antrsthetic,  as  then 
uterine  contractions  work  in  unison  with  the  traction  exercised 
by  the  accoucheur.  If  the  patient  is  very  weak  and  the  speediest 
delivery  is  indicated,  it  is  also  preferable  not  to  anipsthetize  her. 

Prognosis. — The  prognosis  in  forceps  operations  differs  much  in 
different  cases  according  to  the  indication  for  the  use  of  the  in- 
strument.   If  this  is  mere  inertia  uteri  and  the  head  is  low  down 
in  the  parturient  canal,  the  operation  is  easy,  and  the  prognosis 
for  mother  and  foetus  is  good.     But  if  there  is  a  disproportion  in 
the  atse  of  the  pelvis  and  the  foetus,  if  there  is  an  unfavorable 
priMMiiitaAkin  or  position,  and  if  the  presenting  part  is  still  high  up 
^tion  becomes  more  or  less  difficult,  danger- 
apon   the  whole,  the  forceps  should  be 
idjuvant  in  abnormal  labor. 

b-book  of  obstetrics  of  recent  date, 
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Fig.  456. 
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representing  one  of  the  German  university  clinics,  it  is  stated  tliat 
the  forceps  was  used  in  only  2.75  per  cent,  of  cases.  In  my  opinion 
it  is  called  for  three  times  as  often,  and  I  cannot  h>ok  ujion  it  as 
**  a  dangerous  instrument,/'  but  it  should  l>e  used  only  when  in- 
dicated and  when  tlie  almve-mentioneil  c<MHliti(jns  are  present. 
Still,  it  is  undeniable  that  a  force|>s  operation,  as  well  as  most 

otlif*r   t) Iterations,    is   accompanied 
by  certain  dan*;;ers,  which  tlie  oper- 
atoi'  should  bear  in  mind.     For  the 
mother  the  chief  dangers  consist  in 
contu.'^ions   and  lat^erations  of  the 
soft  parts  and  hemorrhage.    If  the 
force ))s  is  applied   before  the  os  is 
folly   dilated^   deep   lacerations   of 
the  cervix  may  occur.    The  conve 
edge  of  the  bla<le  is  apt  to  woun 
the   posterior   wall 
of  the  vapna.    The 
^      perineum    is    often 
more  or  less  torOt 
especially     in    pri- 
nupara,    but    wit  I 
proper  care  thclacJ 
era! ion  does  not  ex-^ 
t^nd  into   the  rec- 
tum and   is   ea.silyJ 
repaired.    The  perineum  is  particu- 
larly liable  to  injury  if  the  head  is 
tcjially  extracted  with  tlie  forceps, 
iiislead    of    using    enucleation,    as 
I  recnmuKunl  whenever  it  is  prac* 
tieable. 

Pressure  a*:ainst  the  walls  of  t hi 
pelvis  may  result  in  the  fm-matio] 
of  a  ha'Tuatoma  or  produce  gan 
^rene,  Wlien  it  implicates  the  bladJ 
der  ami  the  urethra,  it  may  cau 
paralysis  of  the  sphincters  or  d^ 
trusor,  with  incontinence  or  reten^ 
tion.  The  forceps  rarely  wounds  the  base  of  the  lila(hJer,  Th 
vesicovaginal  fistula  that  sometimes  follows  forceps  operation 
is  the  result  of  the  pressure  of  the  head  against  the  symphysi 
This  contusion  leads  to  gangrene,  and  when  the  mortified  plug 
expelled  tliore  remains  a  fistula.  A  timely  nse  of  the  instrumen 
is  a  preventive  of  lliis  untoward  aecichMit,  and  as  a  matter  of  fac 
vesicovaginal  fistuhi:  have  become  much  rarer  since  the  forceps  * 
used  more  frequently. 

Pressure  on   the  sacral  plexus  may  cause  paralysis  or  con- 


N 


Axi*-trartioii  foTri^p*  held  with  ItiU  Imnil 
ill  delh'i'n'  of  heiid. 


FORCEPS  DEUVERY. 


645 


tracture  of  the  legs,  but  it  would  be  unjust  to  blame  the  forceps 
for  it.  Quite  the  contrary,  it  is  well  known  that  a  greater 
pressure  of  short  duration  causes  less  harm  than  a  protracted 
one  of  lesser  degree.  It  is  the  lack  of  space  and  not  the  forceps 
that  causes  the  injury.  Rarely  the  strong  ligaments  of  the  pelvis 
are  ruptured  or  the  bones  broken. 

Serious  hemorrhage  may  immediately  follow  the  operation. 
It  may  be  due  to  deep  lacerations  of  the  cervix,  the  vagina,  or 
the  perineum,  or  it  may  come  from 
the  interior  of  the  womb,  the  lower 
part  of  the  placenta  becoming  de- 
tached and  uterine  contraction  being 
deficient. 

There  are  dangers  in  forceps  ex- 
traction also  for  the  f(i?tus.  The  soft 
parts,  especially  the  scalp,  may  be 
wounded,  and  by  neglect  of  clean- 
liness this  may  lead  to  erysipelas, 
cellulitis,  or  gangrene.  The  bones  of 
the  skull  may  be  fractured.  Intra- 
cranial hemorrhage  may  occur,  with 
or  without  such  fracture.  Blood  is 
also  sometimes  found  extravasated 
in  the  abdomen,  especially  in  the 
suprarenal  capsules. 

In  dressing  wounds  of  new-born 
children  the  accoucheur  should  ab- 
stain from  the  use  of  poisonous  sub- 
stances, such  as  corrosive  sublimate, 
carbolic  acid,  or  iodoform.  But  sat- 
urated solution  of  boric  acid  and 
enzymol  diluted  with  four  or  five  times  its  bulk  of  water  are  safe 
and  useful  in  keeping  off  infection  and  promoting  granulation. 

If  the  blade  of  the  forceps  contuses  the  trunk  of  the  facial 
nerve,  the  child  may  be  born  with  facial  paralysis  (Fig.  457),  which 
is  apt  to  scare  the  friends  and  may  interfere  with  sucking,  but 
otherwise  is  of  little  importance,  as  the  distortion  usually  disap- 
pears spontaneously  in  a  week  or  two.  Some  think  that  the 
compression  of  the  brain  during  a  difficult  forceps  operation  may 
be  the  cause  of  epilepsy  or  idiocy. 

The  Obstetric  Vectis. — Before  the  obstetric  forceps  was 
known  obstetricians  often  employed  an  instrument  called  a 
vectis.  It  was  much  like  one  blade  of  a  straight  forceps,  and 
was  used  as  a  lever.  It  has  nearly  everywhere  been  replaced 
by  the  forceps,  and  may  be  regarded  as  obsolete. 


Facial  pamlytdfl  of  ncw-bom  child. 
r.Ahlfeld.) 


646  OBSTETRIC  OPERATIONS. 

CHAPTER    XI. 

VERSION. 

Obstetric  version,  or  turning,  is  an  operation  by  which  the 
fcetus  is  moved  around  its  transverse  axis  so  as  to  replace  the 
presenting  part  by  another  chief  portion  of  the  body. 

A  mere  correction  of  the  presentation,  as  when  we  change  a 
brow  presentation  into  a  vertex  or  a  face  presentation,  is  not 
a  version.  Nor  is  it  a  version  if  in  a  breech  presentation  we 
bring  one  leg  down.  But  if  we  substitute  the  head  or  the  breech 
for  the  shoulder,  or  the  pelvic  end  for  the  head,  then  we  turn  the 
foetus  in  the  obstetric  sense  of  the  word. 

The  aim  is  to  bring  the  foetus  into  a  longitudinal  presentation 
and  make  its  head,  its  breech,  or  its  feet  occupy  the  os. 

According  to  this  difference  of  object  we  have  three  kinds  of 
version.  The  operation  is  distinguished  as  cephalic  version  when 
the  head  is  made  to  present,  pelvic  version  when  the  breech  is 
placed  at  the  brim  of  the  pelvis,  and  podalic  version  when  an 
artificial  footling  presentation  is  substituted  for  a  head  or  a 
cross  presentation. 

Version  may  be  accomplished  by  different  methods, — the 
external  method  and  the  internal  method.  The  latter  is  again 
subdivided  into  the  digital  and  fnanval  methods. 

External  version  is  perfornied  with  both  hands  outside  the 
uterus;  in  internal  digital  version  one  or  two  fingers  enter  through 
the  OS,  and  the  remainder  of  the  hand  Hes  in  or  outside  of  the 
vagina;  while  in  internal  manual  version  the  whole  hand  is  inserted 
into  the  uterus. 

§  I.  Version  by  the  external  method  may  be  executed  to- 
wards the  end  of  pregnancy  or  during  the  beginning  of  labor 
before  there  is  any  dilatation  of  the  cervix.  To  substitute  a 
head  presentation  for  a  breech  presentation  is  hardly  possible, 
hut  to  change  a  cross  presentation  into  a  longitudinal  presenta- 
tion by  this  method  is,  as  a  rule,  not  diflficult.  If  feasible,  we 
bring  the  head  down  and  the  breech  up,  but  if  that  cannot  be 
done,  much  is  gained  by  changing  the  transverse  presentation 
into  a  pelvic  presentation. 

When  through  al)(lominal  and  vaginal  examination  we  have 
found  that  there  is  no  part  presenting,  and  that  the  head  Hes 
in  one  of  the  sides  of  the  abdomen,  we  place  the  patient  on  her 
back  with  moderately  flexed  and  separated  lower  extremities, 
so  as  to  have  as  little  tension  of  the  abdominal  wall  as  possi- 
ble. With  slightly  curved  hands  we  seize  the  two  poles  of  the 
fetal  ovoid  and  try  to  press  the  breech  up  and  the  head  down 
over  the  pelvic  brim.    If  this  does  not  prove  possible,  we  reverse 
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the  direction  of  the  movements,  and  endeavor  to  push  the  head 
up  to  the  diaphragm  and  the  breech  down  to  the  entrance  of  the 
pelvis. 

When  thus  the  foetus  is  placed  longitudinally,  we  must  strive 
to  keep  it  in  its  new  position,  which  often  is  more  difficult  than 
to  bring  it  there.  The  woman  must  stay  in  bed  and  he  on  her 
back.  Two  towels  are  tightly  rolled  into  hard  cylinders  and 
applied  to  each  side  of  her  abdomen,  where  they  are  kept  in 
place  by  a  binder  pinned  tightly  in  front.  If  the  woman  is  in 
labor,  the  new  position  may  be  secured  by  rupturing  the  mem- 
branes. 

During  pregnancy  a  similar  result  has  been  obtained  by  a 
chiefly  postural  treatment.  For  this  purpose  the  woman  is  placed 
on  that  side  where  the  lowest  pole  of  the  fetal  ovoid  is,  be  it 
head  or  breech,  and  friction  is  exercised  on  the  opposite  pole  in 
ascending  direction. 

§  2.  Version  by  the  Internal  Digital  Method. — While  the 
external  version  has  its  time  when  the  cervix  is  closed  and  the 
membranes  are  unruptured,  or,  at  least,  so  recently  ruptured 
that  most  of  the  liquor  amnii  remains  in  the  ovum,  if  a  single 
finger  can  pass  the  cervical  canal  we  enter  on  the  domain  of  the 
internal  digital  method.  This  method  is  commonly  known  as 
Braxton  Hicks' s  method^  so  called  in  honor  of  its  inventor,  the 
late  London  obstetrician  of  that  name,  or  as  the  bipolar  method 
or  the  combined  internal  and  external  method.  The  two  last  de- 
nominations are,  however,  objectionable  as  misleading.  In  all 
methods  we  act  on  the  two  poles  of  the  fetal  ovoid,  and  in  the 
so-called  internal  method  we  use  the  outside  hand  in  performing 
the  operation. 

Braxton  Hicks^s  method,  Hke  that  by  external  manipulation, 
can  be  used  only  when  the  membranes  are  unruptured  or  re- 
cently ruptured,  so  that  the  foetus  is  easily  movable.  It  may 
be  employed  both  for  cephalic  and  podalic  version. 

Modus  Operandi, — If  the  object  is  to  perform  cephalic  version, 
the  patient  is  placed  on   the  left  side,  with  the  head  bent  well 
down  and  the  knees  drawn  up.     The  vagina  is  disinfected  with 
lysol  (see  p.  594),  but  for  the  introduction  of  the  hand  the  lubric- 
ity afforded  by  creolin  or  lysol  is  hardly  sufficient.     The  accou- 
cheur should  smear  the  dorsal  surface  of  his  hand  with  a  stronger 
lubricant,  such  as  sterilized  olive  oil,  albolene,  lubrichondrin,  or 
white  vaseline,  in  soft  metal  tubes.     To  use  oil,  lard,  butter, 
and  similar  greasy  substances  as  found  in  the  houses  or  vaseline 
kept  in  a  glass  or  a  galipot  is  objectionable  on  account 
danger  of  infection.    Next,  the  accoucheur  spreads  the  vuJ^ 
open  with  the  fingers  of  his  right  hand  and  bends  the 
so  as  to  form  a  cone,  which  he  introduces  into  the  vagtP 
times  it  is  not  even  necessary  to  introduce  the  whole 
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01'  four  fingers  being  found  .sufficient,  so  that  the  thumb  and  thf 
little  Hnger  may  remain  outside* 

I' Equally  8he  iy  laid  on  the  left  side,  but  if  the  head  of  thfi 
fa'tu.s  lies  in  the  right  side,  it  is  better  to  phiee  her  on  this  sidej 
whereby  the  fundus  sinks  down  on  this  side  and  a  movement  ' 
imparted  to  the  head  in  the  direction  of  the  brim.     Then  the 
right  hand  should  be  introduced  into  the  vagina  and  the  left^ 
passed  l^etween  the  patientVs  thighs  and  ap|>lieil  to  her  abdomen. 

Fio.  458. 
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Cephalic  Tei^lnn  by  Bmxtoii  Ulcks't  mcUiod. 


The  index-finger  and,  if  there  is  room  enough,  tire  ?!tiddle  fingeri- 
too,  enter  througli  the  os  and  push  the  presenting  shoulder  in  the 
direction  of  tlie  breech.  At  the  same  time  pressure  is  exercised 
on  the  head  from  without  with  the  other  hand,  passed  between 
the  patient's  thighs,  whirli  makes  the  liead  gUde  down  over  the 
OS  (Fig.  458). 

Continental  European  acctmehers  generally  prefer  the  dorsal 
position  and  then  introduce  tlieir  left  hand,  if  the  head  is  in  the 
left  side,  and  their  right,  if  the  head  is  in  the  right  side. 

In  placing  the  hearl  over  the  brim  care  should  be  taken  tc 
rectify  any  tendency  to  face  presentation.     It  is  well,  if  the  breed 
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will  not  rise  to  the  fundus  readily  after  the  head  is  fairly  in  the 
OS,  to  withdraw  the  hand  from  the  vagina  and  with  it  pres.s  up  the 
breech  from  the  exterior.  The  hand  w^hich  h  retaining  the  head 
from  the  outside  .should  continue  there  for  some  little  time  till 
the  pains  have  insureil  the  retention  of  the  f<idus  in  its  new  posi- 
tion and  the  adaptation  of  the  uterine  walls  to  its  new  form. 
Should  the  mendiranes  l)e  perfeet,  it  is  advisable  to  rupture  them 
as  soon  as  the  head  is  at  the  os  uteri. 

For  podalic  version  the  procedure  is  somewhat  more  compli- 

Fig.  459. 


^  -. 
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flwt  flf|>  In  dlffltiil  podaUc  vemion  in  hood  presenUtlon.    Ktevadon  of  the  head  and  depreadon 

cated.  The  best  w^ay  is  to  place  the  patient  *m  her  haek  with 
bent  knees,  as  this  gives  the  freest  play  to  both  the  at'etmeheyr'^ 
hands.  Next,  we  introduce  that  hand  the  volar  surfaee  of  which 
corresponds  ttj^that  is,  will  most  easily  come  in  contact  with  — 
the  abdotninal  surfaee  of  the  fcrtus.  Thus*  if  in  a  head  presen- 
tation  the  back  of  the  fudus  is  turned  to  the  left  (first  and  ftuu'th 
positions),  the  left  hanti  is  used,  and  if  it  is  turned  to  the  rifrhl 
(second  and  third  positions),  the  right  hand  is  chosen.  Supjios- 
ing  we  have  a  left  oceipito-anterior  position  of  a  vertex  presenta- 
tion. The  first  step  is  to  ]>ush  the  head  away  from  the  brim,  with 
the  fingers  of  the  left  hantt.  into  the  left  iliac  fossa  (Fig.  4o(»)* 
rhile  the  riglvt  haml  from  without  presses  the  breeeh  in  the  op- 
posite direction.    The  head  slides  out  of  reach,  and  the  shoulder 
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hau<l  is  shifted  over  on  the  head,  whieh  it  pug?hes  up  from  the 
iliac  fossH, 

Occasionally   instead   of   a   knee   a   foot   cotnes  immediately 
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over  the  os,  when  it  is  seized  and  pulie<i  down  (Fig.  462).  While 
the  leg  is  being  drawn  down  in  the  axis  of  the  pelvis,  the  fa^tus 
bv  nature's  <*vvn  efTurts  rtjtates  so  that  its  haek  turns  forward 
(Fig,  463), 

In  Knglan<i  the  patient  lies,  as  a  rule.  *ui  her  left  side,  the 
accoui'heur  iniroduees  his  left  hand  into  the  vagina,  and  passes 
his  right  hand  between  the  thighs  of  the  patient,  her  right  leg 
being  lifted  by  an  assistant. 

The  method  of  Braxtun  Hicks  is  of  partieular  value  in  eases 
of  hemorrhage  due  to  plaeenta  pran'ia  (p.  526),  the  condition  for 
which  it  was  invented.     It  offers  the  immense  advantage  tliat, 


Fig,  HVI, 
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Tonnh  irtop  in  diffltftl  i^mdiilte  vcwloiu    Dmwhiff  tlio  Irif  «ln\vii  unil  fMjKhhiLr  i  ho  lu^mi  ij|v 

if  the  eervix  is  not  dilated  or  dilatable  enough  tu  let  tlie  hand 
pass,  w^e  may  still  f>e  ahle  to  turji  \\w  f(etns,  and  with  two  hngers — 
or,  if  we  can  hook  it  into  the  pojiliteal  cavity  of  tlie  presenting 
knee,  even  with  one  finger — pull  down  a  leg.  The  h^g  and  a 
buttock  serve  as  a  tamijon  by  eom|>ressing  the  l)leeding  site  in 
the  lower  oterint*  segment  fram  which  the  placenta  has  i>een  de- 
tached, anil  extraction  should  therefoie  tn^t  be  made  until  the 
cer\nx  is  fully  dilated,  when,  if  needed,  othrr  means  of  arresting 
hemorrhage  may  be  used. 

Another  reas<m  for  thus  postponing  delivery  is  tn  avoid  the 
angerous  lacerations  of  the  umlilatcil  eervix. 
The  internal  digital   method   nuiy   be  used   also  in  cases  in 
which   the  as  is  wtU  dilated,  if  the   mendiranes   are   intact   or 
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jjrachrally  datos  frniii  the  Prcneli  surgeon  Amlnnisc  Vt\T6  (153(M. 
In  this  method  llie  whoU'  hand  and  often  pari  of  tlie  forearm 
are  introduced  into  the  ii terns.  It  presuppoj^es,  therefore,  that 
the  OS  is  dilated  or  dilatable  enough  to  let  the  hand  pa^i*.  It 
may  he  used  for  cephahe,  f)elvie.  or  i>odalie  version.  The  *ither 
hand  is  always  used  in  rooperation  with  tlie  internal  hand.  The 
tiand  that  is  to  he  introduced  into  the  uterus  i.s  anointed  on  its 
dorsal  surface,  and  so  is  the  lower  half  of  the  forearnK  Other 
details  differ  in  different  kinds  of  version,  and  will  be  considered 
in  connection  witli  theoi. 


S  4-  Cephalic  Version.-  Since  it  is  norma!  for  the  ehiUI  to 
be  born  head  first,  and  since  it  is  much  safer  for  it  to  eonie  into 
the  world  in  this  way,  it  would  seem  natural  also  in  the  operation 
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of  turning  to  favor  this  arrangement.  Still,  there  are  so  many 
limitations  to  its  practicability  that  it  is  not  used  much.  If  for 
no  other  reason  this  lack  of  popularity  is  natural  in  private  prac- 
tice, since  the  method  may  detain  the  physician  for  hours  at  the 
patient's  bedside.  But  it  is  not  free  from  danger  to  the  fcetus 
either,  if  the  version  cannot  be  performed  by  external  manipu- 
lations. By  introducing  the  hand  into  the  uterus  the  cord  may 
be  compressed;  or  the  fa»tus,  stimulated  by  contact  with  the 
accoucheur's  hand,  may  make  respiratory  movements;  both  of 
which  lead  to  asphyxia. 

Cephalic  version  is  indicated  in  transverse  presentations  if 
the  head  lies  lower  than  the  breech. 

Condition.^. — First.  The  membranes  must  be  unruptured,  or 
recently  ruptured,  so  that  the  fcetus  is  rather  freely  movable. 
If  the  waters  have  drained  off,  and  the  uterus  has  contracted 
around  the  fcjetus,  this  kind  of  version  is  contraindicated. 

Second.  There  must  be  good  labor-pains.  In  twin  labors 
it  hai)pens  often  that  uterine  contractions  become  weak  after 
the  birth  of  the  first  child,  and  then  podalic  version  is  to  be 
preferred. 

Third.  The  pelvis  must  not  be  contracted,  or  at  least  only 
very  little.  With  the  higher  degrees  podalic  version  is  to  be 
l)referred. 

Fourth.  There  must  be  no  dangers  threatening  mother  or 
child,  for  with  cephalic  version  we  cannot  at  any  moment  finish 
labor,  as  we  can  with  podalic  version. 

Methods. — First.  Postxiral  Treatment. — If  the  membranes 
are  unruptured  and  the  head  has  only  deviated  a  little  to  one 
side,  it  may  be  brought  over  the  superior  strait  of  the  pelvis  by 
simply  placing  the  woman  on  that  side,  the  effect  of  which  is 
to  make  the  fundus  uteri  with  the  pelvic  end  of  the  fcietus  by 
gravity  tip  down  on  this  side,  and  consequently  to  move  the 
lower  uterine  segment  and  the  cervix  in  the  opposite  direction. 

The  effect  of  this  position  may  still  be  enhanced  by  placing 
a  bolster  under  the  patient  in  such  a  way  that  it  exerts  direct 
pressure  on  the  deviated  head. 

Second.  Cephalic  version  may,  as  we  have  seen  above,  be 
accomplished  by  the  external  method. 

Third.  We  have  seen  that  it  can  be  done  also  according  to 
the  internal  digital  method. 

Fourth.  It  may  be  obtained  by  different  varieties  of  the  in- 
ternal manual  method, — Busch's  and  D'Outrepont's  methods. 

(a)  Busch's  Method  (Fig.  464).— The  patient  is  placed  on  her 
back.  The  accoucheur  chooses  the  hand  heteronymous  to  the 
position  of  the  head — the  right  hand  when  the  head  lies  in  the 
left  side,  and  the  left  hand  when  it  lies  in  the  right  side.  With 
this  hand  he  enters  the  uterus,  ruptures  the  membranes,  seizes 
the  head  and  draws  it  over  the  os. 


(Vrjhiiiie  veraion  by  D'OutrL'i>r»nt  s  iuethr*a. 


left  side,  the  right  when  it  is  in  the  right  side.     He   seizes  the 
shouhier  between  his  thumb  and  fingers,  lifts  it   and  pushes  it 


VERSION. 


tll>4j 


over  in  the  direction  of  tlie  Ijieeclu  8imultaneout>ly  tlie  otlier 
hand  fruiii  without  pusliois  llie  head  froiii  {lie  iliac  fossa  to  tlie 
brim  of  the  pelvis. 

Thi^  method  can  even  l>e  used  wlien  the  fcrtus  has  less  mobility 
than  that  retpiired  for  external  version  or  liiiscirs  nietliod. 

When  tlie  cephalic  version  has  lieen  accomplished,  in  what- 
ever way  it  may  be,  the  pernianence  of  the  ol*tained  results 
should  be  secured.  The  heail  should  be  held  over  the  brim  until 
uterine  contractions,  aided  l>y  our  own  pressure  on  the  head,  en- 
gage  tins   in   the   pelvic   entrance. 

If  the  membranes  are  unbroken  and  the  os  is  dilated,  the  tiag 
of  waters  shouki  l>e  rujitured,  hut  in  so  lioing  the  fetal  head 
should  be  {iressed  w-ell  tlown,  in  order  to  prevent  the  umbilical 
cord  from  probqising.  If  this  accident  hapjjcned  and  the  os  were 
not  dilated,  the  life  of  the  fretus  mi*!;ht  be  jeojjardizecL  hefr)re 
the  meml>ranes  are  ruptured  pressure  on  the  liead  has  not  much 
effect  in  engaging  it  in  the  superior  strait,  but  after  the  waters 
have  broken  we  can  materially  aid  nature  by  this  means. 

§  5.  Pelvic  Version. —Pelvic  version  consists  in  turning  the 
ffFtus  in  such  a  way  as  to  bring  tlie  breech  over  the  entrance  to 
the  pelvis.  It  is  not  much  used.  In  fact,  it  is  only  resorted  to 
because  under  given  circumstances  we  cannot  do  better.  Thus, 
it  is  indicated  in  transverse  presentation  if  the  os  is  not  much 
dilated,  the  breech  is  lowest,  and  it  is  not  possible  to  bring  the 
heatl  down.     In  this  case  the  external  methoil  is  used. 

Pelvic  versicm  may  he  |>erffjrme<]  also  if  in  internal  version 
it  is  impossible  to  reach  tlie  foot  or  the  knee.  Then  it  may  |M>r' 
haps  still  be  i)Ossilile  to  draw  the  luvecli  over  the  |jelvic  brim 
by  hooking  the  imlex-finger  over  the  groin  of  the  firtus  or  by 
inserting  it  into  its  rectum, 

S  6.  Podalic  Version.  In  this  kinrl  of  version  a  transverse 
or  head  ])rt*sentation  is  changed  into  a  footling  ])resentation.  We 
have  seen  above  that  under  favorable  circumstances  this  can 
he  done  by  the  internal  digital  method,  lint  much  more  fre- 
quently podalic  version  is  ])erf<n'nied  by  means  of  the  internal 
manual   method,   which   presently   will   be  de.Kfribed. 

Indkntiofu^. — Podalic  version  is  indicated  under  the  following 
circumstances: 

First,  When  a  change  of  presentation  is  al>solutely  necessary 
for  the  accomplishment  of  d«4i very,— namely,  in  transverse  pres- 
entation after  the  end  of  the  first  6  calendar  months  of  |>reg- 
nancy.  Before  that  time  the  foetus  is  small  and  soft  enough  to 
be  expelled  by  spontanetnis  evolution  (p.  416).  Even  after  that 
period  we  may  exceptionally  leave  the  case  to  nature, — namely, 
when  the  fretus  is  dead,  the  pelvis  large,  and  gestation  not  far 
advanced.     But  the  rule  is,  with  transverse  presentation  during 
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the  last  3  months  of  gestation,  to  turn,  and,  except  in  the  special 
cases  mentioned  above,  to  use  podalic  version  by  the  internal 
manual  method. 

Second.  Podalic  version  is  indicated  also  in  head  presenta- 
tion when  there  is  reason  to  believe  that  the  chances  for  a  safe 
delivery  will  be  bettered  by  changing  the  head  presentation  into 
a  foot  presentation.  Thus,  podalic  version  may  be  indicated  in 
cases  of  face  presentation  (p.  393),  brow  presentation  (p.  396), 
compound  presentation  (p.  418),  hydrocephalus  (p.  422),  anen- 
cephalus  (p.  424),  in  delivering  the  second  twin  (p.  428),  double 
monstrosities  (p.  433),  in  contracted  pelves  with  a  minimum 
conjugate  between  2f  and  3i  inches-  from  7  to  9  centimetres 
— (p.  487),  in  asymmetric  pelves  (p.  498),  with  uterine  fibroids 
(p.  453),  and  rarely  after  craniotomy. 

Third.  Podalic  version  may  be  indicated  by  dangers  threat- 
ening the  mother  or  foetus  and  demanding  a  prompt  termination 
of  labor.  Such  circumstances  are,  for  the  mother,  hemorrhage, 
syncope,  dyspnoea,  rupture  of  the  uterus,  eclampsia,  strangu- 
lated hernia,  impending  death;  for  the  foetus,  hemorrhage, 
asphyxia,  prolapse  of  the  pulsating  umbilical  cord  in  face  pres- 
entation in  every  case,  and  prolapse  of  the  cord  with  vertex 
presentation  if  it  cannot  be  replaced  and  retained. 

Fourth.  Inertia  vteri  rarely  calls  for  podaHc  version,  except 
in  regard  to  the  delivery  of  the  second  twin. 

Extraction, — In  the  case  of  dangers  to  mother  or  fa'tus  and 
of  inertia  uteri,  the  podalic  version  should,  of  course,  be  followed 
immediately  by  the  extraction  of  the  foetus  (p.  403).  Under 
the  other  indications— transverse  presentation  and  head  pres- 
entation— the  operation  proper  of  podalic  version  is  accomplished 
when  the  breech  is  at  the  brim  of  the  pelvis.  In  this  connection 
it  must  be  noticed  that  it  is  not  enough  that  a  foot  is  brought  out- 
side the  vulva.  In  order  to  be  sure  to  have  the  breech  engaged, 
the  knee  nmst  be  at  the  rima  pudendi. 

When  the  breech  is  engaged  the  expulsion  might  be  left 
to  nature,  but,  as  a  rule,  the  obstetrician  prefers  to  let  extraction 
follow  immediately  and  have  done  \\ith  the  case,  so  much  more 
so  as  the  condition  for  which  the  version  is  undertaken,  especially 
contraction  of  the  pelvis,  exposes  the  foetus  to  danger  and  calls 
for  his  interference  also  during  its  expulsion.  Only  in  placenta 
prjrvia,  when  the  fcvtus  is  used  as  a  tampon,  the  immediate 
extraction   is  contraindicated. 

(7o/irf?7iV)?i,s.— First.  The  chief  condition  requisite  for  the  per- 
formance of  podalic  version  is  that  the  pelvic  cavity  must  be 
roomy  enough  to  allow  the  passage  of  the  hand  of  the  accoucheur, 
holding  one  or  both  feet  of  the  fa^tus. 

Second.  The  presenting  part  must  not  be  so  impacted  in  the 
pelvis  that  it  cannot  be  lifted  up  and  make  room  for  the  enter- 
ing hand  and  arm. 
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Third.  The  os  must  be  dilated  or  dilatable.  If  there  is  time, 
it  is  best  to  await  full  dilatation;  but  if  the  indication  for  the 
operation  is  of  such  a  nature  that  immediate  delivery  is  urgently 
called  for,  the  obstetrician  will  perform  it  as  soon  as  he  can, 
even  if  the  os  is  imperfectly  dilated. 

Fourth.  The  lower  uterine  segment  must  not  have  become  so 
distended  that  by  the  additional  tension  caused  by  the  introduc- 
tion of  the  hand  it  must  rupture.  When  the  contraction  ring  is 
drawn  so  high  up  over  the  foetus,  turning  is  contraindicated. 

It  is  a  great  advantage  if  we  can  turn  before  the  membranes 
are  ruptured,  or  at  least  while  some  of  the  liquor  amnii  is  still  re- 
tained in  the  uterus.  But  even  if  all  the  waters  have  drained  off 
and  the  uterus  has  contracted  on  the  foetus,  podalic  version  by  the 
internal  manual  method  may  be  tried,  and  will  sometimes  suc- 
ceed while  the  external  method  and  the  internal  digital  method  are 
powerless  and  cephalic  and  pelvic  version  are  out  of  the  question. 

Modus  Operandi. — The  operation  can  often  be  performed  in 
the  patient's  bed. 

Posture. — She  may  be  placed  on  her  back  across  the  bed  as  for 
forceps  delivery  (p.  618),  or  she  may  be  placed  on  her  side.  The 
lateral  position  offers  in  most  cases  real  advantages  in  turning. 
In  easy  cases  one  position  is  as  good  as  the  other,  but  in  difficult 
cases,  especially  when  the  abdomen  of  the  foetus  is  turned  forward 
against  the  abdominal  wall  of  the  mother,  it  is  easier  to  reach  the 
feet  when  the  patient  lies  on  her  side.  The  position  of  the  accou- 
cheur's arm  is  much  more  natural  with  the  patient  on  her  side, 
when  it  enters  in  a  horizontal  direction  or  even  from  above  down- 
ward, than  when  he  is  obliged  to  force  it  from  below  upward.  Still 
even  those  who  generally  make  use  of  the  left-side  position  find 
that  occasionally  in  certain  'difficult  cases,  when  the  liquor  amnii 
has  escaped,  and  the  back  of  the  foetus  is  turned  to  the  back  of  the 
mother,  the  dorsal  decubitus  presents  some  advantages  in  enabling 
the  hand  to  pass  more  readily  over  the  body  of  the  foetus. 

In  cross  presentations  the  patient  should  be  placed  on  that 
side  where  the  breech  is. 

In  difficult  cases  some  advantage  may  be  derived  also  from 
the  use  of  the  elevated-pelvis  position  or  its  combination  with 
the  hanging  posture  (see  p.  618). 

Time. — If  the  membranes  are  entire  there  is,  as  a  rule,  no 
hurry,  and  the  accoucheur  can  and  should  wait  till  the  os  is 
fully  dilated,  or  he  should  dilate  it  by  the  means  described  above 
(p.  609  et  seq.).  But  if  the  waters  have  broken  he  should  operate 
promptly,  in  order  to  save  as  much  liquor  amnii  as  possible  and 
prevent  the  uterus  from  closing  in  on  the  fa^tus. 

Anassthesia. — The  patient  should  be  anirsthotized,  not  only 
in  order  to  save  her  from  pain,  but  also  because  full  anaesthesia 
to  the  surgical  degree  considerably  facilitates  the  execution  of  the 
operation. 
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Two  ftllets  should  be  kept  within  reach.  Tlicy  should  be  about 
a  yard  long.  Linen  tape  half  an  inch  wdde  or  narrow  laitip-wick 
may  he  used  when  properly  disinfected.  Means  for  revi\ang 
the  ehild  in  ease  of  asphyxia  should  also  l>e  prepared  (p.  585). 

The  choice  af  the  hand  is  not  very  important,  the  best  proof 
of  which  is  that  the  rules  given  by  different  authors  differ  inateri- 
ally  from  one  another.  The  choice  depends  also  no  tlie  position 
— dorsal  (tr  lateral — in  which  we  phice  the  patient.  The  guidin^: 
princi|)le  should  be  to  introduee  tluit  hand  whicli  most  easily  will 

Fir"       ^>- 
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FodaJie  Ytsnion  by  the  Intenuil  Tnwitial  method.  ] 


1  pciniPtatlCTi. 


reach  with  its  volar  surface  the  abdomen  of  tlie  foetus.  In  head 
presentations  we  choose  the  left  hand  when  the  occiput  is  turned 
to  the  left  (Fig.  4«W),  and  tlie  right  when  it  is  turned  to  the 
right.  In  transverse  presentation  the  writer  would  reconimeud 
to  place  the  woman  on  the  side  where  the  breech  is  and  introduce 
the  homonymous  hand  if  the  back  of  the  fa*tus  turns  forward, 
which  it  commonly  does,  and  the  heteronymous  hand  in  dorso- 
posterior  positions.  If  the  breech  is  in  the  left  side  the  woman 
should  lie  on  the  left  side,  and  if  the  feet  us  is  in  dorso-anterior 
position  the  accoucheur  introduces  the  left  hand,  but  if  the  back  of 
tlie  ftetus  i^  turned  liackward — which  is  rarer — the  right  hand 


is  preferable.  If  I  lie  l>reech  lies  U)  the  right  the  woman  is  placed 
oii  her  right  side,  and  the  aee.oueheur  use.s  the  light  hand  if  the 
back  is  turned  forward,  and  ihe  left  Itand  if  the  back  is  turned 
back  wan  h 

In  difhcuU  turnings  the  hand  often  beeoines  so  nuii»l>  from 
pressure  of  the  contracting  uterus  that  it  can  not  be  used  any 
longer.  To  some  extent  t  Ids  may  f>e  avoided  by  holding  the  hand 
flat  against  the  ftetus  during  a  hil>or-pain:  but  when  it  happens, 


RjrtftHc  vursion  wUli  |ih»lttp**'<l  arm, 

the  hand  must  be  withdrawn  and  re[)hu'4nl  l*y  (he  other;  and 
sometinies  tliis  change  has  to  l>e  repeated  several  tim<*s. 

It  a|)i)ears  from  tlie  foregtiing  that  the  accoucheur  sliould 
use  his  utmost  cure  in  nuiking  out  the  presentation  and  position 
of  the  fo'tus,  in  orch*r  to  i^htain  the  greatest  advantage  in  turn- 
ing it.  Hut  if  it  is  not  possible  fcu'  him  to  arrive  at  a  definite 
conclusion  in  this  respfct,  lie  had  belter  inlrofbice  the  left  hand, 
because  in  head  [iresentations  the  back  is  most  ecunnionly  turned 
to  the  left.  In  this  and  in  other  cases,  if  the  hand  chosen  does 
not  adapt  itself  well  tf)  the  situation  found  in  the  uterus,  it  should 
be  withdrawn  and  replaced  t>y  the  other. 

If,    in    neglected   slHiuhler   presentatitui,    the   arm    prolapses,, 
a  fiUet  shoulil  l»e  placed  at  tlie  wrist,  so  as  to  l»e  able  to  retain 
it,  and  the  homonymous  hand  should  be  introduced  (Fig*  467). 
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IIovv  it  is  fount  1  out  which  is  the  honiaiiymous  hand  has  beeai 
explained  above  ip.  414), 

When  the  patient  is  in  the  dorsal  posture,  the  accoucheur 
stands  in  fmnt  of  her,  between  her  seijuinled  legs.  If  she  lieif 
on  the  side,  he  stands  behind  her. 

The  hand  is  lubricated  and  introduced  as  described  abovi 
(p.  652).     The  rather  hand  is  [ilaced  on  the  alMlonien  of  the  pa- 
tient, and  eo-uporates  with  tliat  in  t!u'  uterus,  sonietiines  pushing,] 
soniefinies  pulling  on  the  part  to  be  dislodged.     The  hand  shoul 
be  introduced  during  the  interval  between  contractions. 

If    the    mendiranes    have    ruptured,    the    accoucheur    enlersl 
the  interior  of  the  ovum.     If  they  arc  intact,  he  ruptures  them] 

Fig.  468- 


Wmy  of  selling:  foot 

then  and  tliere,  pushing  the  arm  rapidly  in  so  as  to  prevent  tlic 
waters  from  escaping.  If  the  fiosition  of  the  feet  is  known, 
it  is  i>est  to  go  tlirectly  for  thriiL  Otherwise  the  hand  follows 
t!ie  side  of  the  firtus  until  it  reaches  the  l>reech,  Tlien  it  descends 
ahing  the  thigh  and  the  leg  tf>  the  foot. 

As  this  is  slippery,  a  good  hold  is  secured  l»y  seizing  it  between 
the  index  and  the  middle  finger  above  the  ankle  and  pressing 
the  thumb  against  the  sole  (Fig.  468). 

Several  hnidiug  obstetricians  jirefer  to  seize  the  knee,  for 
wiiich  there  are  excellent  reasons.  As  a  ruk^  it  is  nearer.  Sec- 
ondly, you  need  only  one  finger  for  hooking  it  behind  the  knee. 
Thirdly,  the  knee  being  nearer  the  part  you  want  to  dislodgei 
ycui  can  exert  greater  force,  and  the  foetus  can  staml  more  al  thi 
knee  Uian  at  the  foot  without  injury. 

It  is  better  to  pull  oidy  one  lower  extremity  down,  as  the 
other,  extended  along  the  abdominal  surface,  serves  to  protect" 
the  umbilical  cord.     If  both  are  seized  at  the  same  time,  wliich 
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may  be  done  when  the  firlus  i.s  tleatl,  one  is  hekJ  bt^tvvei'n  the 
thumb  and  the  iodex-fiiiger  and  the  other  between  tlie  index 
and  the  middle  finj^er. 

Opinions  also  tlifTer  niueh  a,s  to  which  knee  or  foi^t  should  be 
seized,  the  upper  or  the  lower.  Since  it  is  easier  to  seize  tlie 
lower  foot,  and  since  in  the  vast  majority  u(  caseis  turning  may  l)e 
effected  by  pulling  on  it,  it  is  the  simplest  to  take  the  first  foot 
you  can  get  hold  of.  If,  however,  this  foot  in  crnss  presentation 
is  that  of  the  safue  side  as  the  presenting  shoulder,  the  fivtu.s 
is  apt  to  become  jammed  in  the  pelvis  (Fig.  469),  widle  if  you 
seize  the  opposite  knee  or  fool  the  evolution  is  easily  effected 
(Fig.  470),  To  seize  the  upper  foot  is  particularly  advisable  in 
dorso  posterior  [lositiim  of  the  feet  us,  since  then  its  liack  will  be 
turned  forward. 

If  the  revolution  does  not  succeed  by  pulling  on  the  foot  first 
seized,  the  other  must  be  sought  and  brouglit  down.  For  safety's 
sake  a  fillet  is  placed  over  the  first  foot.  The  accou{'heur  places 
the  volar  surface  of  the  e(UTes|>ontling  liami  against  its  inside 
and  follows  it  up  to  the  breech.  The  hand  is  next  carried  over 
on  tlie  other  thigh  and  follows  it  until  the  knee  is  readied.  Put* 
ting  the  thumli  in  the  j  10  pi  i  teal  fnssa  and  a  con  pie  of  fingers  along 
the  tibia,  he  bends  it,  si^izes  the  foot  and  draws  it  down. 

In  an  asymmetric  |>clvis  great  advantage  may  be  derived  l)y 
pulling  on  that  foot  which  will  cause  the  broader  occiput  to  come 
through  the  wider  part  of  tire  pelvis  (p.  49K). 

Diffirtillies^  -If  the  waters  have  drained  off,  turning  may 
prove  very  difficult  or  even  im[MJssible,  The  uterus  may  he 
in  a  ctmstant  condition  nf  contraction  without  relaxation  -so- 
called  tetanu!^  uteri.  Here  chloroform  is  the  remedy,  but  it  must 
be  administered  to  deep  narcosis.  If  no  chloroffjrm  were  obtain- 
able, large  doses  of  morphine  and  a  warm  bath  niight  lie  usefub 

The  uterus  may  he  in  close  contact  with  the  fietus  and  still 
not  he  tetanically  contracted.  This  condition  of  mere  adaptation 
of  the  titer  us  need  not  present  any  particular  hinderancc  to  the 
introduction  of  the  hand. 

Immediulcly  after  the  escape  of  the  liquor  amnii  the  uterus 
may  be  no  strongly  contracteil  that  the  haml  canm»t  enter.  Then 
it  is  better  to  wait  a  Httle  until  it  relaxes,  and  give  chloroform. 

If  the  feet  or  knees  cannot  be  reached,  it  is  sometimes  pos- 
sible and  advantageous  to  turn  the  freius  around  its  longitudi- 
nal axis. 

It  may  be  quite  difficidt  to  seize  a  foot  (*r  to  pull  it  ilown. 
Here  the  fillet  is  of  great  value.  The  practitioner  shouhl  jirat'tise 
the  forniatif)n  of  a  noose  by  means  of  one  luind,  so  as  to  he  able 
to  make  it  while  his  other  lian<i  is  in  the  uterus.  The  tap  is  laide 
over  the  back  of  the  index  and  middle  finger.  Next  the  wrist 
is  bent  and  the  ends  seized  between  these  fingers  and  drawn 
through  the  loop  (Figs.  471,  472).     The  noose  thus  forir    * 
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carried  around  the  thumb,  iodex,  and  middle  finger  (Fig,  473)r 
and  with  them  pushed  over  the  foot  and  tightened  above  the 
ankles  by  pulling  on  the  free  ends  I  Fig.  306.  p.  408).  If  the 
noose  can  not  be  applied  in  this  way*  it  tnay  he  pushed  up  froru 
the  fingers  to  the  foot  with  a  long  artery~forcep,s  or  elamp. 

If  there  is  not  room  enough  for  the  three  fingers,  it  may, 
perhaps,  still  be  pos^sible  to  snare 

the  foot    by   means  of   Braun's  ^^^*^^  ^74. 

fiUet-i'tirrier  (Fig,  474),     It  con- 
sists of  a  rod  about  a  foot  long, 

Fio.  473. 


Canytng  nooee  on  finger?. 


fimuu*»  filkt-cartler. 


with  a  hole  near  each  end,  and  a  strong  thread,  which  is  carried 
through  the  holes,  forming  a  loop  at  the  upper  end,  througli  which 
the  ta()e  is  passed.  The  rod  is  guided  with  the  hand  up  to  the 
foot,  and  when  the  noose  has  been  brought  around  the  ankle, 
the  ligature  is  withdrawn   and   the  rod  removed, 

Tliis  may  be  accomjilished  also  l>y  means  of  a  sound-like  rod 
ending  in  a  little  curved  crutch  (Fig.  475),  an  instrument  used 
in  snaring  intra-uterine  polypi, 

Robert  Barnes  praised  a  wire  ^craseur  as  a  means  of  snaring 
a  foot.  In  order  not  to  injure  the  leg  the  wire  might  be  covered 
with  a  piece  of  rubber  tubing. 


''onsidorahle  fliffieulty  may  abu  l>e  exjicrient'ed  in  trying  to 
effect  the  rev^tkition  of  tlie  fcrtus.  In  Hinii^ler  castas  this  is  obvi- 
ated  by  pulling  on  the  leg  in  the  tlireetion  (jf  tlie  head.  Secondly, 
pressure  may  be  exercised  on  tlie  head  from  without,  so  as  to  lift 
it  while  tin*  breech  is  l^eing  pulled  down.  Thirdly,  the  head  may 
be  pushed  away  with  the  thumb  of  the  internal  hand.    If  this  does 

Fia.  475. 


Roiith't  filk't-cardcT,  a**.-*!  In  enaHiig  inlm-uterlne  poljrpi 

not  suffice,  recuurse  may  be  ha<i  to  Justine  Siegenmndin's  dnvhle 
ffianwuvre.  A  fillet  is  passed  around  tlie  leg,  which  is  puHed  down 
with  one  hand,  while  the  other,  introduced  into  the  interior  uf  the 


Pmibto  niAna?uvre  for  dlaloflisrlfiir  hftiul. 

Items,  presses  the  head  up  (Fig.  475).    This  method  is  effective, 
^ut  may  result  in  rupture  of  the  uterus^. 

The  renistance  mi  *  iring  turning  may  be  fine  tu  crosH- 

%g  of  the  leg^.     The^  f>fit  must  be  brcnight  down. 

The  prol  *  be  replaced  nur  amputated, 

but  8urrouriu  '  ove. 
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Upon  the  whole  the  accoucheur  should  beware  of  going  too 
far  in  his  attempts  at  version.  It  is  better  to  sacrifice  the  foetus 
than  to  rupture  the  mother's  uterus. 

In  regard  to  extraction^  the  reader  is  referred  to  \vhat  has  been 
said  about  it  in  treating  of  pelvic  presentation  (pp.  403-409); 
but  while  in  ordinary  cases  of  breech  presentation  we  warned 
against  pulling  on  the  legs  and  recommended  to  leave  the  expul- 
sion to  nature,  after  version,  as  a  rule,  extraction  has  to  follow 
promptly,  and  then  we  pull  directly  with  the  fingers  or  by  means 
of  a  fillet  on  the  foot  which  we  have  brought  out.  Traction 
should  always  be  applied  as  near  outside  the  vulva  as  possible 
in  order  not  to  injure  the  fcrtus.  As  this  is  slippery,  we  surround 
it  with  a  clean  towel.  In  pulling  we  favor  rotation  in  such  a 
direction  that  the  occiput  turns  forward.  When  the  second 
leg  has  been  delivered,  we  pull  on  both  thighs,  then  on  the 
pelvis,  and  finally  on  the  abdomen  and  back  until  the  lower 
angle  of  the  scapula  is  reached,  when  the  arms  are  delivered 
and  after  them  the  head,  as  described  at  the  place  referred  to. 

Prognosis, — In  simi)le  cases  a  foetus  may  be  turned  and  ex- 
tracted with  ease  and  expedition  \\'ithout  harm  to  itself  or  its 
mother.  This  holds  good  particularly  when  there  is  no  mechani- 
cal disproportion  between  j)elvis  and  foetus,  and  the  membranes 
are  unruptured  or  recently  ruptured  w-ith  the  preservation  of 
most  of  the  liquor  amnii. 

In  other  cases  version  may  be  fraught  w4th  dangers  for  mother 
and  foetus.  For  the  mother  we  must  consider  possible  infection, 
tears  of  the  cervix,  vagina,  and  perineum,  and  rupture  of  the 
uterus.  But  with  proper  precautions  the  prognosis  for  her  is, 
upon  the  whole,  favorable.  For  the  f(x»tus  it  is  much  more  seri- 
ous. Any  circumstance  that  prevents  a  delivery  within  a  few 
minutes  may  cause  its  death  (p.  401),  especially  through  com- 
pression of  the  umbilical  cord  or  detachment  of  the  placenta. 

Comparison  nK/rwEEN  Forceps  Delivery  and  Version.— 
Version  and  forceps  delivery  are  the  two  common  conservative 
operations,  wliicli  in  modern  times  have  considerably  lessened 
the  recourse  to  craniotomy.  Version  has  the  advantage  that  it 
does  not  recjuire  any  instruments,  and  may  therefore  be  avail- 
able under  circumstances  where  none  are  at  hand.  It  can  be 
performed  wlien  tlie  conditions  we  have  demanded  for  the  appli- 
cation of  the  forceps— a  fully  dilated  os  and  engagement  of  the 
head — are  not  present. 

When  the  head  is  freely  movable  over  the  brim  of  the  pelvis, 
version  is  the  operation  to  perform.  When  the  head  is  engaged, 
forceps  sliould  be  used.  In  general,  the  forceps  is  safer  for  the 
fcrtus. 

In  contracted  pelves  with  a  minimum  conjugate  of  SJ  inches  (8 
centimetres),  some  obstetricians  prefer  early  version  and  extrac- 
tion to  expectancy  and  the  application  of  the  forceps  (see  p.  488). 
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HVMi'HYSEOTOMY, 


Afteu  having  cunsidered  ihe  more  cnTiuunii  coiLstTViit'nc 
obstetric  operatituis,  forceps  delivery  and  vt^ij^ioii,  il  remains 
to  describe  the  rarer  operations  behjngirig  to  the  same  category, 
synipliyseototny,  pul>i*>toniy,  and  Cie^areaii  sei'tion,  wliifli  tlitHer 
from  the  others  by  being  distinetly  .surgieal  opei-ations,  in  which 
tisiiue.s  are  eut. 

1      Symphyseotomy'  is    an   f>peration   in    which    the   symphysis 
pubis  is  ^evereil* 

It  is  a  eomparatively  young  proeetluie,  having  lieen  [pro- 
posed by  the  French  medical  student  Jean  Ren6  *Sigaull  to  the 
Aeademy  of  Medicine  of  Paris  in  t7t>tS,  and  i>erformed  for  the 
first  time  by  the  sanie  physician  in  1777.  At  tlnit  time  Ca'sarean 
seeliori  was  ahnost  sure  death,  and  the  new  operation,  being  sup- 
posed to  be  destined  to  supplant  it,  was  hailed  with  enthusiasm. 
On  account  of  the  bat!  results,  its  triumph  was,  however,  of 
ihort  tluration  even  in  the  land  of  its  l)irth,  Italy  alone  held  out 
ind  preserved  this  useful  operation  for  coming  gt*neratinns.  After 
having  tried  it  in  practi<'e,  Pinard  Ijecame  an  enthusiastic  cham- 
pion for  the  operation  in  bs*)2  and  has  remained  so  ever  since. 

^      Personally  I  performed  the  first  symphyseotomy  in  New  York 
m  December  80th  of  tlie  same  year. 

Spare  Gained, — The  olijeet  of  the  operation  is  to  (obtain  a 
temporary  enlargement  of  the  jielvis,  which  gnal  botli  experi- 
ments on  the  cadaver  and  clinical  experience  have  shown  can  be 
reached.  When  the  symphysis  is  cut,  the  ends  of  the  bones  sepa- 
rate spontaneously  from  l\  to  4  centimetres  (1}  to  H  inches). 
This  is  due  t(t  the  elasticity  of  the  sacro-iliac  articulations,  the 
contraction  of  the  muscles  surroumiing  the  |>elvis,  especially  tire 
gbitieus-maximus  muscle,  and  the  weight  of  the  pelvis  in  front  of 
the  sacio-diac  joint  anti  that  of  the  lower  extrtnnity.    By  ]>u!ling 

I  in  the  iliac  bones,  tliis  distance  may  easily  b**  increased  to  7 
entimetres  (2J  inches).  And  the  same  (hstance  has  l>een 
fieasure<l  during  extractifin  with  forceps,  with<mt  any  injury  (o 
he  sacrtj-iliac  joints.  It  is  generally  stated  that  if  this  separa- 
tion is  carried  to  K,  9,  or  10  centinn^tres  (3|  to  4  inches),  one  or 
bnth  jnirits  crack  ami   open;   but    that    there  are  exceptions   to 

frulc  a]ipears  from  my  second  sympliyscotomy,  in  which  the 
.ration  after  the  extraction  of  the  large  chihi  was  5  inches 
cenlinuHres),  without  injury  to  the  articulations. 

Tiamjaruos,  '^Symphyseotoniy.  with  Ibe  Rp|K)rt  of  a  Sm-ces^ful  ru«<^/'  Atiier 
Jour.  MimI.  Sri,,  MiiTvh  April,  lH9:i;  " Sy mphv^fotorny."  Aau^r.  Jour.  Obst..  18U3. 
Vol,  xxviii.,  No,  5;  "On  Svi»ipliVMO<itciriiy,  with  the  l^ejx*rt  of  a  New  Case.**  Medical 
Record,  Nov,  lOt  1894.  vol.  xlvi.  No.  19. 
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When  the  pubic  bones  separate,  the  anteroposterior  diameter 
of  the  pelvis  ceases  to  exist.  The  gap  in  front  allows  the  emi- 
nence of  the  anterior  parietal  bone  to  enter,  which  has  the  same 
effect  as  if  tne  diameter  became  6-8  millimetres  ( J-J  inch)  longer. 
Besides,  the  distance  from  the  centre  of  the  promontory  to  the 
end  of  the  pubic  bones  increases  the  more  the  greater  the  dis- 
tance becomes  between  these  bones.  It  has  been  found  that 
this  increase  is  about  2  millimetres  for  each  centimetre  distance 
between  the  pubic  bones.  The  maximum  safe  distance  of  7 
centimetres  (23  inches)  gives  consequently  an  elongation  of 
14  miUimetres  (i.e.,  over  ^  inch).  Added  to  the  6  or  8  milli- 
metres gained  by  the  protrusion  of  the  parietal  eminence  between 
the  ends  of  the  severed  pubic  bones,  that  makes  the  total  gain, 
so  far  as  the  anteroposterior  diameter  of  the  pelvis  is  concerned, 
20  or  22  millimetres  (nearly  an  inch).  But  not  this  alone;  the 
transverse  and  oblique  diameter,  and  every  line  drawn  from  the 
middle  of  the  promontory  to  a  point  on  the  anterior  half  of 
the  iliopectineal  line,  increases  from  one-quarter  to  one-half  of 
the  distance  between  the  ends  of  the  bones,  so  that  at  the  safe 
distance  of  7  centimetres  the  increase  will  be  from  17  to  35 
millimetres  (f-li  inches).  A  pelvis  which  before  being  cut  only 
admitted  a  circle  of  6  centimetres  diameter,  after  the  separation 
admits  one  of  8.4  centimetres;  and  one  which  before  the  opera- 
tion admitted  a  circle  of  only  8  centimetres,  after  the  operation 
admits  one  of  9.8  centimetres.  Besides  the  gain  in  space  ob- 
tained on  the  same  level,  the  ends  of  the  broken  ring  can  be 
moved  up  and  down  perpendicularly,  and  a  rotation  around 
the  long  axis  of  the  innominate  bone  extending  from  the  supe- 
rior posterior  spine  of  the  ilium  to  the  iliopectineal  eminence 
takes  place,  by  which  the  cristae  ilium  are  approached  and  the 
tuberosities  of  the  ischia  separated.  These  two  movements 
may  offer  an  additional  help  in  the  delivery  of  the  child. 

Prognosis, — In  many  cases  more  or  less  severe  hemorrhage 
has  occurred.  Even  deaths  from  this  cause  have  been  reported,^ 
and  several  times  hemorrhage  could  only  be  checked  by  circum- 
venting the  crura  of  the  clitoris.  Hemorrhage  may  be  arterial 
or  venous.  As  a  rule,  no  large  arteries  are  met  with,  but  behind 
and  below  the  symphysis  run  large  veins,  which  have  been  cut 
in  many  operations.  Exceptionally,  a  secondary  hemorrhage 
has  arisen.*  Numerous  injuries  to  the  mother  have  occurred. 
The  vestibule  and  vagina  have  been  torn.  The  bladder  has 
been  caught  between  the  ends  of  the  bones  in  bringing  them 
together  after  the  operation,  or  wounded  by  the  sharp  edges 
of  the  bones  during  the  extraction  of  the  foetus.  Repeatedly 
the  operation  has  left  a  vesicovaginal  fistula.  A  temporary 
incontinence  due  to  pressure  of  the  urethra  is  quite  common, 


'  The  bibliographic  references  are  found  at  the  end  of  the  chapter,  p.  687. 


SYMPHYSEOTOMY.  669 

aad  several  times  this  canal  has  been  wounded  during  the 
operation  or  has  subsequently  given  way  to  suppuration  in  the 
surroundings.^  Sometimes  the  injuries  have  healed  spontane- 
ously, and  in  most  cases  the  wounds  have  been  successfully 
united  by  suture.  Not  rarely  one  or  both  sacro-iliac  articulations 
have  been  ruptured,  and  given  rise  to  a  permanently  waddling 
gait,  which,  however,  does  not  prevent  the  patient  from  walking 
miles  and  doing  the  hardest  physical  work.  Post-partum  hem- 
orrhage is  common,  probably  on  account  of  the  administration 
of  chloroform  and  the  rapid  evacuation  of  the  uterus.  Fever  is 
also  quite  frequent,  but  may  be  prevented  by  drainage. 

The  foetus  suffers  less  injury.  Still,  cases  of  fracture  of  the 
cranium  have  been  reported.  The  prognosis  for  the  foetus  is  bet- 
ter with  delivery  by  forceps  than  with  version.  If  the  foetus  is 
not  much  exposed  to  injury,  it  runs  other  risks;  especially  is  it 
quite  common  that  children  delivered  by  symphyseotomy  are 
born  asphyxiated.  This  asphyxia  may  be  attributed  to  the  slow- 
ness of  labor  before  the  operation,  premature  rupture  of  the  mem- 
branes, prolapse  of  the  cord,  or  the  manual  or  instrumental 
extraction  of  the  child. 

As  to  the  hemorrhage  and  injuries  that  have  happened  to  the 
mother,  they  can  probably  be  entirely  avoided  by  a  mode  of 
operating  which  presently  will  be  described. 

On  account  of  the  many  injuries  followed  by  suppuration,  con- 
valescence has  been  protracted. 

Mortality  has  also  been  considerable.  Rubinroth,*  examining 
the  world's  literature  for  the  three  years  1896,  1897,  and  1898, 
found  136  cases,  with  a  maternal  mortality  of  11  per  cent,  and 
an  infantile  mortality  of  14  per  cent.  This  large  mortality,  how- 
ever, loses  much  of  its  significance  by  examining  details.  Zwei- 
fel  reported  31  consecutive  operations,  Kiistner  7,  and  Bar  23, 
without  a  death.*  Marcusi,  of  Naples,  in  100  cases  had  a  maternal 
mortality  of  only  3.8  per  cent.* 

Secondly,  it  must  be  remembered  that  a  large  number  of 
symphyseotomies  have  been  performed  after  the  women  had  been 
long  in  labor  and  treated  by  midwives  or  general  practitioners, 
while  nobody  would  be  willing  to  perform  Ciesarean  section 
under  similar  conditions. 

Other  obstetric  operations,  such  as  the  high  forceps  operation 
and  version  followed  by  extraction,  have  also  a  high  maternal 
mortality. 

If  the  operation  is  held  within  proper  limits  and  properly 
perfonned,  aod  especially  if  the  strictest  antisepsis  and  asepsis 
have  been  ohaMnre^  '"^w*  the  moment  the  patient  was  taken  in 
labor,  ih"^  Wf^  in  the  operation  itself. 

Inii  »«9t  limit  of  the  operation  is 

67  IP*1K  'ttiugate,  and  the  highest 

88  n  imum  conjugate  of  67 
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niillimetres  (2|  inches)  it  is  difficult;  with  one  of  74  millimetres 
(3  inches)  and  upward  it  becomes  more  and  more  easy. 

If  Wm.  S.  Stone  s  assertion  that  the  length  of  the  biparietal 
diameter  can  be  calculated  holds  good,  this  would  serve  to  make 
the  indication  clearer  (see  p.  278). 

Practical  observation  has  taught  that  delivery  by  normal 
birth,  forceps,  or  version  is  possible  down  to  a  true  conjugate  of 
2f  inches  (7  centimetres)  if  the  foetus  is  small  and  the  head  easily 
moulded;  but  both  forceps  and  version  give,  in  general,  disastrous 
results  with  a  conjugate  below  31  inches  (8  centimetres).  There 
is  a  great  mortality,  both  maternal  and  fetal,  and,  if  the  child 
survives,  there  is  danger  of  its  becoming  idiotic  or  epileptic. 
The  safe  and  proper  field  for  symphyseotomy  with  flat  pelvis  lies, 
therefore^  in  cases  where  the  conjugate  is  between  2}  and  3J  inches 
(7-9  centimetres). 

Pinard'  has  introduced  the  following  rules  in  his  clinic: 

1.  No  induction  of  premature  labor  to  be  done  if  symphyseot- 
omy at  term  promises  to  allow  the  delivery  of  a  living  child. 

2.  No  craniotomy  to  be  performed  on  a  living  foetus. 

3.  In  any  ease  of  bony  obstruction  to  the  passage  of  the  head, 
which  is  not  overcome  by  uterine  contraction,  symphyseotomy, 
pubiotomy,  ischiopubiotomy,  or  coccygectomy  shall  be  per- 
formed, if  the  head  is  properly  placed,  and  if  sufficient  room  for 
its  passage  will  be  gained  by  the  operation. 

4.  In  cases  of  absolute  narrowness  of  the  pelvis,  utero-ovarian 
amputation  is  to  be  performed. 

He  has  abandoned  version  and  rarely  uses  the  forceps  in  the 
cases  covered  by  the  third  rule. 

Diametrically  opposed  to  Pinard,  Leopold*  has  little  use  for 
symphyseotomy,  and  prefers  craniotomy  and  Ca^sarean  section. 
Among  the  Gorman  obstetricians  Zweifel,  on  the  other  hand,  is  a 
persistent  and  successful  supporter  of  symphyseotomy. 

As  a  matter  of  fact,  symphyseotomy  has  been  performed  or 
recommondod  for  (1)  flat  pelvis;  (2)  pelvis  partly  obstructed  by 
a  tumor;  (3)  narrowness  of  the  transverse  diameter  of  the  out- 
lot;  (4)  kyphotic  pelvis  (p.  500);  (5)  occipitoposterior  position  of 
the  presenting  vortex  (p.  381);  (6)  lateral  obliquity  of  head  (ear 
presentation,  p.  386);  (7)  face  presentation  with  persistent  men- 
toposterior position  (p.  392);  (8)  brow  presentation  (p.  395);  (9) 
large  foetus. 

For  a  sympliyseotomy  at  least  two  skilled  persons — an  ob- 
stetrician and  a  surgeon — are  required.  After  symphyseotomy 
there  is  a  protracted  convalescence,  and  the  question  of  the  finan- 
cial resources  of  tlie  patient  must  often  have  some  weight. 

In  consultation  practice  the  case  is  often  seen  so  late  that 
the  patient  is  exhausted  and  the  child  weakened;  and  quite 
commonly  tlie  antiseptic  measures  taken  have  been  so  imperfect 
that  there  is  strong  suspicion  of  the  patient  having  been  infected. 
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Under  all  circumstances  it  ought  to  be  borne  in  mind  that 
symphyseotomy  is  a  serious  operation,  containing  elements  of 
danger  for  the  life  or  the  health  of  both  mother  and  foetus.  In 
the  beginning  an  expectant  treatment  is  indicated,  especially 
in  primiparae,  whose  history  does  not  throw  any  light  on  the  pos- 
sibility of  bringing  forth  a  child.  Every  obstetrician  with  any 
experience  will  have  seen  cases  in  which,  on  account  of  a  pelvis 
measuring  only  3  inches  at  the  true  conjugate,  he  anticipated 
a  very  difficult  delivery,  and  prepared  himself  to  perform  some 
operation,  and  in  which  a  living  child,  sometimes  even  of  goodly 
size,  was  born  by  nature's  sole  efforts. 

Indications  based  on  pelvic  measurements  are  of  much  less 
value  than  one  would  think.  At  least  in  the  writer's  experience 
too  large  children  give  rise  to  more  obstetric  difficulties  than 
the  narrowness  of  the  pelvis.  The  practitioner  should,  however, 
make  himself  acquainted  with  pelvimetry,  since  by  that  he  often 
may  obtain  valuable  information  which  may  put  him  on  his 
guard  against  impending  trouble.  But  he  should  not  be  satisfied 
with  finding  a  normal  pelvis;  he  should  also  use  every  means  of 
forming  an  opinion  of  the  size  of  the  foetus  (pp.  189,  190).  This 
is  a  point  that  is  almost  entirely  overlooked.  Commonly  the 
practitioner  has  no  idea  either  of  the  size  of  the  pelvis  or  of  the 
foetus,  and  it  is  only  lack  of  progress  in  spite  of  good  labor-pains, 
insufficient  dilatation  of  the  os,  and  the  premature  rupture  of 
the  membranes  that  make  him  surmise  that  something  is  wrong. 

One  thing  which  the  youngest,  the  humblest,  the  least  experi- 
enced practitioner  may  do,  and  ought  to  do,  is  to  avoid  increasing 
the  danger  a  hundredfold  by  infecting  his  patient  in  his  exami- 
nations. 

But  even  if  the  patient  has  been  long  in  labor,  even  if  attempts 
at  forceps  delivery  have  been  made,  even  if  there  is  strong  sus- 
picion of  puerperal  infection,  symphyseotomy  may  be  practised 
to  advantage.  Both  my  cases  were  met  in  private  consultation 
practice  and  belonged  to  the  latter  category,  and  there  was  no 
other  means  of  delivering  the  women  than  by  performing  sym- 
physeotomy or  by  killing  their  splendid  foetuses,  and  by  inac- 
tivity, perhaps,  causing  the  death  of  the  mothers  too.  I  think 
with  great  regret  of  cases  in  which  symphyseotomy  was  not  per- 
formed, and  in  which  the  foetus  was  destroyed  by  craniotomy, 
and  sometimes  the  mother  died  subsequently  of  sepsis.  If  doctors 
only  would  practise  antiseptic  midwifery  and  seek  help  in  time, 
many  a  life  might  be  spared  that  now  is  extinguished  with  the 
perforator  or  falls  a  prey  to  the  no  less  deadly  microbes. 

Examination  of  the  Pelvis. — It  appears  from  the  above  that  tlie 

first  eondition  for  a  rational  decision  as  to  the  pro])riety  of  pcr- 

ins  symphyseotomy  is  the  exact  mensuration  of  the  pelvis 

»*V  and  the  hand,  in  which  respect   the  reader  is 

m  said  above  (pp.  117-119). 
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After  having  measured  the  pelvis,  the  mobility  of  the  sacro- 
iliac joints  must  be  tried  by  alternately  extending  and  flexing  the 
extremities  and  abducting  the  bent  knees.  The  gait  of  the  pa- 
tient and  her  previous  history  may  also  give  valuable  information 
on  this  point. 

Examination  of  the  Foetus, — Of  no  less  importance  is  the  ex- 


FiG.  477. 


Veins  of  the  prevoRical  space.  Front  view  of  the  bladder  and  donal  ■orfMe  of  the  cUtorit.  tlie 
ri^ht  (Tus  uf  which,  as  well  iis  the  ri^ht  hide  of  the  pel\^,  has  been  cut  away.  P.  Internal  podic 
vein,  receiving  blood  from  the  dorsal  and  cavemons  veins  of  the  clitoria,  the  urethral  ^imI  anterior 
vesical  veins,  as  well  as  from  Inflow  from  the  bulb,  the  perineum,  and  the  anus,  which  hate  bMO 
cut  short ;  T,  lan?e  vesical  trunk,  re<>eivlnf?  the  blood  from  the  vefrical  plexus,  which  ansttooiosa 
Hith  the  tributaries  of  the  internal  pudie  vein.  A  pin  has  b«»en  placed  between  the  twochlef  rciift 


amination  of  the  foetus  according  to  the  rules  laid  down  above 
(pp.  110-114,  189-190,  419),  which  will  give  information  about 
its  life,  size,  presentation,  and  position. 

Examination  of  the  Soft  Portion  of  the  Parturient  CanaL — The 
accoucheur  should  finish  his  examination  by  careful  observation 
of  the  condition  of  the  cervix,  the  os,  the  membranes,  the  vagina, 
and  the  vulva,  which,  if  it  does  not  determine  his  choice  of  opera- 
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tion,  may  guide  him  in  regard  to  tlie  time  and  preparations  for 
it.  Symphyseotomy  should  not  be  performed  before  the  os  is 
fully  dilated;  but,  if  it  is  not,  dilatation  may  be  obtained  artifi- 
cially as  described  above  (p,  6f)9),  especially  with  Barneses  and 
Champetier  de  Ribes's  bags.  In  primipane  there  mostly  is 
considerable  resistance  of  the  vagina  ami  vulva,  which  also  can 
[be  overcome  with  Cliampetier*s  bag  or  a  colpeurynter. 

Anatomy. — As  for  any  other  operation,  tlie  accoucheur 
should  make  himself  fully  fa- 
miliar with  the  normal  anato-  fio*  478, 
Uiical  construction  of  the  parts 
he  is  going  to  invade.  Fig.  1  IS 
(p.  88)  shows  well  the  tliiek 
layer  of  fat  througli  which  the 
knife  has  to  go  in  an  incision 
above  the  symphysis.  Under 
tills  it  severs  the  superficial 
fascia  — generally  callf^d  the 
deep  layer  of  tlie  superficial 
fascia— and  then  the  aponeu- 
roses of  the  oblir[uus  externum, 
obli<pHis  in  tern  us,  and  trans- 
versalis  muscles  united  in  the 
linea  alba  between  the  pyra- 
mi dales  muscles. 

This  brings  us  into  the  pre- 

rvencal  spare,  or  carum  Retzii, 
situated  in  front  of  the  trans- 
versal is  fascia.  The  loose  con- 
nective tissue  found  in  it  re- 
cedes easily,  and  we  can  in- 
troduce the  finger  behind  the  symphysis  ]>ubis,  in  front  of  the 
bladder.  In  the  lower  part  of  this  sfiace  run  large  veins  (Fig. 
t477).  which  come  from  the  anterior  surface  of  tlie  l>ladder,  from 
the  urethra  and  the  clitoris.  These  vesical  veins  form  large 
plexvises  communicating  with  those  of  tlie  ult^us,  vagina,  vulva, 
ind  rectum,  and  sending  their  blood  to  the  internal  ifiac  vein. 
In  front  of  the  symphysis,  about  half-way  down,  is  the  body 
"^of  the  clitoris,  fastened  to  it  above  by  the  suspenmry  Utjnment, 
terminating  in  front  in  the  glans,  and  separating  behind  at  the 
pubic  arch  into  the  two  crura,  small  fibrous  cylinders  attached 
^to  the  rami  of  the  pubis  an^l  the  ischium  (Fig.  478), 

The  HymphyHs  itself  consists  of  an  inlerpuhic  disk  and  liga- 
fments   (p.  139), — the  superior,  anterior,  poHterior,  and  inferior 
kpuhic  ligamenls.     Tin*  last  h  also  called  the  «">^"      -*  h'(jament, 
ind  nmst  be  severed  or  loosened  in  order  to  *  ry 

sparation  in  symiihyseotomy. 

Immediately  under  the  subpubic  Ugame  t 

43 


Front  riew  of  I  he  perineal  wptum,— thut  i\ 
the  do€i»  perineal  fiii»rfn,  or  triainifrulflr  llsfain'jin, 
i«hnwiTi^  Ihe  **ntlre  clitorw.  (Savnye.)  1,  grlalc.H; 
Z,  Mi*tteriftt)ry  li^mmcnt :  3,  ertira  of  cIllorLi :  4,  sult- 
pulAe  ligunn-iit;  f\  dorsal  vein  of  elHorlH;  fS^  tri- 
afijjHilar  ll*fnuj«'Tit ;  7. suptTflcial  tni,mvi?r»e  raiiKtle ; 
If,  NvrajihyHLH  ]mh\»  \  n,  meatus  urtuariu* ;  r,  vtt^Lim  j 
t\  1*1 1«  i>f  fieri  lion  1  Tj^tfly. 
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line  the  dorsal  vein  of  the  clitoris  which  ends  in  the*pudic  p\e% 
surrounding  tlie  upper  part  of  the  urethra.  On  each  side  of  the 
vein  runs  the  donsal  artery  of  the  clitoris.  Close  under  and  behind 
the  subpubic  ligament  hes  the  strong  Ironiiverjte  iigamtmt  oj  (lit: 
jwlris^  only  separated  from  the  siihpubie  by  the  vessels.  Behind 
the  transverse  ligament  is  the  triangular  ligament,  or  deep  fascia 
of  ike  perineufn,  and  above  that  the  rectovesical  fascia  of  the  pelri^^ 
(Fig.  479), 

These  fascism  are  liable  to  be  torn  in  symphyseotomy,  and 
their  relations  should  therefore  be  clearly  understood. 

The  deep  perineal  fascia  has  two  layers,  a  superficial  and  a  drep 

Fin.  479. 
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IMagmm  nf  the  i^hic  fltwr  in  tntisial  ^'ctlon,    (DIckltiaon.) 


layer,  which  extend  from  the  transverse  ligament  of  the  pelvis 
in  front  to  a  line  a  little  in  front  of  the  anus,  behind  the  super- 
ficial transversus  periniei  muscle,  where  the  two  layers  coalesce 
and  also  join  the  superficial  fascia  of  the  perineum.  At  the 
sides  these  fasei;r  are  attached  to  the  descending  ramus  of  the 
pubis  and  the  ascending  ramus  of  the  ischium. 

The  deep  perineal  fascia  is  perforated  by  the  urethra  and 
the  vagina,  Tlie  divided  symphysis  cannot  be  separated  to  any 
great  extent  without  putting  the  fibres  of  this  fascia  on  the 
stretch  transversely,  and  if  separation  is  continued  lieyond  this 
point,  the  fascia  must  rupture.  The  tear  w'ill  occur  at  the  weak- 
est point,  w^hich  generally  is  along  the  line  of  perforation,  and 
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will  involve  the  structures  that  pass  through  or  are  contiguous 
with  this  fascia,— to  wit,  the  large  veins,  the  clitoris^  the  urethra, 
and  finally  the  vagina.  It  in  the  tearing  oi  these  structures  that 
leadss  to  most  of  the  dangers  and  eonipheatioos  of  the  operation » 
— hemorrhage,  sepsis,  urinary  fistula,  ineontinenee  of  urine,  etc. 
In  the  vulva,  under  the  mucous  membrane  and  the  super- 
ficial perineal  fascia,  outside  the  entrance  to  the  vagina,  and 
inside  of  the  sphincter  vagina/  iiuiscle,  lie  the  rei^libulo-vaginal 
bulbs  (Fig.  480),  wliich  are  chieHy  composed  of  veins  with  numer- 
ous communications  with  those  of  the  neight>oring  parts.     Near 

Fio.  480. 
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Front  view  of  the  exu^nmJ  ereftllo  nrgnns.  Twfrthlrda  DAtnm!  sire.  (K«ljelt.)  n,  vc^tllitilo- 
TigJiuil  UuUj;  6,  si'hjnctcr  vaRinjo  ujiimIl';  er.  yirtrs  Intirtuetlla; /,  jtlans  ciitt>rklfs  ;  p,  i  imuetting 
v«iiis;  A,doT>«l  vein  oi  tlie clitoris:  k,  \oinH  juicing lM?neath  the pube*;  /,  *>btiiriiior  vein, 

the  anterior  end  nf  the  bulh  they  pass  from  one  side  to  the  other, 
both  behind  and  in  front  of  the  meatus  urinariu.s,  forming  the  pars 
intermedia,  and  froui  here  they  communicate  with  the  cor]>ora 
cavernosa  of  the  clitoris. 

Mitdiis  Operand i. — Tliree  assistants  are  i!idispensal>le,  one  at- 
.  tending  to  the  aiui^sthesia  and  one  on  each  side  holding  a  leg  and 
assisting  at  the  field:  but  the  safety  nf  mother  and  child  will  be 
much  better  guarded  by  having  one  more,  capable  of  rei)lacing 
the  operator  either  as  arc(ni<*htHir  ur  surgeon.  When  d(*livery  is 
accomplished,  there  often  comes   a   critical  moment,  when   the 

■asphyxiated  l>ahy  and  the  bleeding  mother  reriuire  equally  skilf 
help,  which  can  nut  be  rendered  by  the  same  person. 

Table,  anaesthesia,  disinfection,  evacuation    of    liladder 
perhaps  rectum,  as  usual.     The  patient  should  he  placed 
hanging  posture,  and  moderate  pressure  exercised  on  t1 
bones  so  as  to  [Prevent  a  sudden  strain  on  the  iliosacral 
lation.     This  is  done  by  the  assistants,  who  also,  on  ct 
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1  centimetre  (i  inch)  above  the  clitoris.  The  suspensory  ligament 
is  detached,  and  the  clitoris  pulled  down  with  a  retractor  in  the 
lower  angle  of  the  wound.  While  cutting  the  symphysis,  the 
legs  are  held  firmly  together,  to  prevent  a  sudden  rupture  in  case 
of  a  labor-pain  occurring.  After  separating  the  soft  tissues 
well  from  the  symphysis  in  front  and  behind,  the  symphysis  is 
divided  from  above  downward  to  the  subpubic  ligament,  which 
is  left  intact.  Next,  this  ligament  and  the  triangular  ligament 
are  carefully  detached  from  the  bones  forming  the  pubic  arch 
with  a  blunt-pointed  bistoury,  the  finger  protecting  the  neighbor- 
ing soft  part,  and  the  knife  being  kept  close  to  the  bone,  within 
a  distance  of  3  or  4  centimetres  (H  inches)  on  each  side.  As  this 
detachment  proceeds,  the  symphysis  gradually  opens,  and  it 
should  be  continued  until  the  symphysis  is  fulJy  separated,  and 
no  more  tense  fibres  are  felt  stretched  between  the  rami  (Figs. 
484,  485). 

And  now,  which  of  these  methods  shall  we  choose*^  In  my 
first  operation  I  followed  Pinard,  and  had  a  good  deal  of  trouble 
with  hemorrhage  and  sepsis.  In  my  second  I  acted  strictly 
according  to  Morisani's  prescriptions,  except  that  I  extracted 
with  forceps  immediately  after  cutting  the  symphysis,  and  I 
found   it   much    more   satisfactory. 

Those  who  have  made  the  long  incision  have  had  much  more 
trouble  to  contend  with  than  those  who,  like  Morisani  and  Ayers, 
use  a  subcutaneous  method;  but  it  is  certainly  more  surgical  to 
see  what  one  is  doing,  and  to  arrest  hemorrhage  according  to 
general  surgical  principles.  Ayers's  method  exposes  the  large 
veins  behind  and  at  the  lower  end  of  the  symphysis  to  being 
wounded.  The  incision  in  the  vulva  contains  a  serious  element 
of  danger  as  to  infection.  It  is  a  general  experience  that  of  all 
tissues,  bones  and  articulations  are  most  apt  to  become  infected, 
and  it  is  impossible  to  render  the  vulva  and  the  vagina  aseptic. 

Harris's  method  is  based  on  solid  anatomical  ground:  the 
wound  remains  two  inches  above  the  meatus  urinarius;  and 
hemorrhage  and  tears  are  avoided  by  separating  the  soft  parts 
from  the  symphysis  in  front  and  behind,  by  not  cutting  the  sub- 
pubic ligament,  and  by  loosening  it  and  the  deep  perineal  fascia 
from  their  attachments. 

If  the  head  is  impacted  in  the  pelvis,  it  is  not  possible  to  in- 
troduce the  finger  into  the  prevesical  cax'ity  of  Retzius  or  into 
the  vagina,  and  it  may  then  be  necessary  to  cut  the  symphysis 
from  the  front,  without  any  protection  behind. 

When  the  symphysis  is  severed,  it  should  be  cautiously  sepa- 
rated to  the  full  extent  allowed  by  the  sacro-iliac  articulations, 
before  attempting  delivery.  That  is  much  safer  than  to  use  the 
fcrtus  itself  as  a  dilator,  which  may  cause  the  gap  in  the  symphy- 
sis suddenly  to  spread,  lacerating  the  urethra  and  vagina,  and 
giving  rise  to  severe  hemorrhage. 
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Pig.  484.— SymphyBeotomy  by  Harris's  method,  front  view.  (Dia«rrara.)  A,  incision  through 
symphysis  prolonged  along  the  pubic  arch  (red);  B,  clitoris  with  its  crura  drawn  up  (dotted); 
C,  subpubic  ligament,  or  Jigamentum  arcuatum;  D,  vena  dorsalis  ditoridis;  E,  entrance  to  the 
vagina ;  F,  urethra ;  G,  triangular  ligament,  or  deep  i>erineal  fascia. 
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Fio.  486.— Symphyseotomy  by  Harris's  method,  side  view.  (Diagram.)  A,  incision  to  reach 
symphysis;  B,  clitoris;  C,  vena  dorsalis  clltoridls;  D,  symphysis  pubis;  E,  urethra;  F,  prevesical 
space,  or  cavum  Retzii ;  G,  vagina ;  H,  anus ;  /,  uterus ;  j;  bladder. 
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I  did  not  find  any  difticulty  in  my  first  case  in  using  the 
ordinary  curved,  probe-pointed  bistoury  represented  in  Fig.  486. 

Paul  Zweifei/^  in  tjrder  to  prevent  stagnation  of  fluid  and 
consef|uei»t  ahsorption  and  infeetion,  perforates  the  botloni  of 
the  preveftieal  j-ipace  with  a  curved  trocar,  whicli  is  pushetl  out 
at  the  side  of  the  urethra.  It  has  a  lumen  of  eight  millimetres, 
through  which  he  carries  a  rubljer  tube.  The  upper  end  of  this 
comes  to  lie  behind  the  stitched  aponeurosis,  and  is  fastened 
here  with  a  silkworm  gut,  which  is  carried  around  a  pledget  of 
gauze  and  tied  with  a  half  hitch.     On  the  4th  day  this  ligature 
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Ctmrcd,  probtv pointed  bistoury. 


is  loosened,  the  gauze  removed,  and  the  drainage-tui>e  shortened 
1  centimetre  (|  inch),  which  is  re])eated  daily.  If  uricxpcctcdiy 
he  encounters  foul  litiuor  amnii,  the  opening  in  the  vestibulum 
might  give  rise  to  infection,  and  he  therefore  pushes  the  trocar 
through  the  hibium  majus  so  as  to  come  out  on  its  skin-covered 
surface.  The  cases  thus  treated  with  drairuige  had  an  alisolutely 
feverless  course. 

If  the  obstetrician  has  the  case  in  hand  from  the  beginning, 
it  is  better,  in  the  interest  f»f  both  mother  antl  fietus.  not  to  try 
delivery  by  forceps  before  proceeding  to  jjcrform  symphyseotoniv. 
But  in  most  cases  such  attempts  have  been  made  by  others  berore 
the  patient  comes  under  his  observation. 

When  the  symphysis  has  been  separated,  the  wound  should  be 
packed  witli  iodoform  gauze  or  plain  sterilized  gauze,  either  tlry 
or  wrung  out  of  creolin,  which  combines  antiseptic  and  Inemo- 
slatic  powers. 

A  point  of  great  importance  to  settle  is  the  question  in  what 
way,if  any,labor  shall  be  furthered  beyond  cutting  the  symphysis. 
Some  leave  the  case  to  nature.  As  a  rule,  sjxmtaneous  dehvery 
will  sfum  f(»Ho\v  tlie  enUirgenient  of  tlie  pelvis,  l>ut  some  liave 
waited  in  vain  for  a  whole  Imur,  During  this  waiting.  [>ressure 
on  the  trochanters  must  be  kept  up  to  avoid  too  great  a  distention. 
The  mend)ranes  nmy  be  l>roken  and  the  head  pressed  into  the 
pelvis  from  aljove  and  tlien  seized  with  forceps  or  enucleated  l>y 
pressure  through  the  rectum.  If  there  is  any  hemorrhage,  the 
patient  should  be  dehvered  at  once.  It  is  also  an  advantage  to 
do  so  while  she  is  aniPsthetized.  It  seems  that  the  forceps  has 
given  better  results  than  version.  Still,  if  the  head  is  not  en- 
gaged, and  tlie  dHns  h  in  a  precarious  condition,  it  is  better  to 
turn  and  extract  it. 

Under  rare  circumstances  even  other  operations  may  l>ecome 
necessary  after  sympliy.seotomy,  such  as  embryotomy  of  the  deml 
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foetus,  or,  if  it  is  alive  and  cannot  be  delivered  per  vias  naturales, 
Caesarean  section. 

Exceptionally,  the  symphysis  may  be  a  synostosis  instead  of 
a  synchondrosis,  in  which  case  it  must  be  severed  with  a  wire- 
saw  or  chisel  and  mallet.  Some  prefer  then  to  go  a  little  to  one 
side  of  the  median  line,  where  the  bone  is  thinner — pubiotomy. 
From  being  the  compulsory  exception  pubiotomy  has  become 
the  operation  of  choice,  and  in  order  to  distinguish  it  from  an 
older  attempt  in  the  same  direction  the  new  name  hehotomy, 
which  signifies  the  same,  has  been  proposed  and  to  some  extent 
adopted.    The  operation  will  be  described  presently. 

Sometimes  the  ends  of  the  bones  form  irregular  protrusions, 
which  prevent  cutting  the  cartilage  with  one  stroke.  Perhaps 
it  may  be  possible  to  follow  the  sinuosities  of  the  bones  with 
a  small  knife.  Sometimes  the  protuberances  have  yielded  to 
strong  traction  on  the  Galbiati  sickle,  and  in  other  cases  recourse 
had  to  be  taken  to  the  saw. 

If  the  placenta  does  not  follow  the  child  within  a  quarter  of 
an  hour,  it  is  better  to  detach  it  artificially. 

After  the  birth  of  the  child  and  the  removal  of  the  placenta, 
the  bones  should  be  brought  together  by  pressing  on  the  tro- 
chanters. The  fibrous  tissue  in  front  of  the  symphysis  may 
be  united  by  catgut  or  silk  sutures,  but  these  sutures  have  some- 
times given  rise  to  suppuration  and  secondary  injury  to  the  ure- 
thra, and  the  author  does  not  deem  any  buried  sutures  necessary. 
All  that  is  needed  is  to  carry  the  deep  sutures  through  the  skin, 
the  adipose  and  fibrous  tissue  down  to  the  bone,  and  comprise 
from  }  to  J  inch  (J-l  centimetre)  of  the  fibrous  tissue  on  either 
side.  When  all  the  sutures  are  in  place,  the  trochanters  are 
pressed  together,  particular  care  being  taken  that  the  bladder 
and  the  vagina  do  not  get  in  between  the  ends  of  the  bones;  and 
all  sutures  are  drawn  tight  and  closed  from  above  downward. 
One  or  more  superficial  sutures  may  be  needed  for  a  perfect 
adaptation  of  the  edges  of  the  cutaneous  wound.  For  these  su- 
tures silk  answers  every  purpose.  Silkworm-gut  is  rather  short, 
and  silver  wire  takes  more  time  to  apply  and  causes  more  pain 
in  being  removed. 

In  order  to  prevent  the  bladder  from  being  caught  between 
the  ends  of  the  pubic  bones,  Dawbarn  advises  to  fill  it,  whereby 
it  becomes  globular  and  recedes  from  the  gap  in  the  symphysis. 

The  sutures  should  be  removed  after  8  or  10  days. 

Besides  by  the  sutures  in  front  of  the  severed  symphysis,  the 
ends  of  the  bones  should  be  approximated  by  pressure  exercised 
on  the  trochanters.  In  my  cases  I  surrounded  the  pelvis  with 
three  straps  of  rubber  adhesive  plaster,  two  inches  wide,  which 
were  tightened  around  the  trochanters,  each  covering  the  pre- 
ceding one  in  half  its  width,  and  crossed  on  the  abdomen,  just 
above  the  wound,  while  the  legs  were  kept  stretched  out.    These 
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straj)8  reniaineil  in  |>lace  for  19  days  iti  tlie  first  case  and  were 
renewed  on  the  I3th  day  in  the  second  because  they  had  become 
hjose.  This  treatniLMit  gave  entire  satisfaction.  The  strains  keep 
the  ends  of  the  bones  in  contact,  they  are  water*proof»  and  allow 
tjue  to  lift  the  patit*nt  without  causing  any  pain,  l>y  simply 
taking  bold  of  her  hips,  while  another  person  places  the  bed-pan 
under  her. 

After  removal  of  the  plaster  straps  I  used  for  a  short  time  a 
broad  bandage  (Fig.  487)  of  gray  coutil,  with  three  straps  and 
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buckles.  It  measures  90  centimetres  i*Ab\  inches)  at  the  top, 
9."}  centimetres  (361  inches)  at  the  bottom,  and  is  14  centi- 
metres (5i  inches)  high.  This  is  removed  when  the  patient 
uses  the  l)ed-pan. 

The  wound  should  l>e  dressed  according  tti  ordinary  rules  nf 
surgery.  The  vulva  should  be  covered  with  the  (iarrigues  pad 
(Fig.  22S,  p.  202). 

All  hough  injuries  occurring  during  the  u[)cration  occasionally 
may  lieal  spontaneously,  it  is  much  belter  to  rcjiair  them  immedi- 
ately with  catgut  sutures.  If  the  bladder  is  Uirn,  the  tear  should 
be  closed  with  continuous  catgut  tier-sutures,  one  applied  to  the 
mucous  nuMidirane,  tin*  other  to  the  muscular  coat  ami  the  (»eri- 
ti>neum. 

If  there  are  no  complications,  the  ]>atient  uniy  safely  leave 
the  lied  at  the  end  of  three  weeks,  and  !>e  dismissed  a  week  later. 

The  patient  should  lie  with  outstretched  legs,  not  bent  over 
a  roll,  as  the  straight  (>''J^ition  in  itself  brings  the  eufls  of  the  |niluc 
bones  ttigetlior:  anrl  the  knees  should  be  ])re vented  by  a  bandage 
from  separating  so  much  (  Fig,  229,  4,  p.  202,  and  Fig.  406,  p,  570) 
as  to  have  any  influence  on  the  symphysis. 

Ex[)eriments  on  animals  have  shown  that  the  cells  in  the 
severed  cartilage  multiply  at  tlie  expense  of  tlie  hyaline  sul)- 
gtance  and  form  a  cicatrix  of  connective  tissue,  which  slowly  under- 
goes retrograde  metamorphosis.     In  most  cases  there  is  a  linear 
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union  without  aay  appreciable  enlargement  of  the  symphysia 
but  in  others  there  remains  a  hbrous  liaiid  between  the  pubic 
bones.  In  sueh  cases  syniphyseutoiiiy  has  not  only  a  passing, 
but  a  pernianeJit  effect  on  the  siise  of  the  (lelvis,  which  explains 
why  some  women,  who  had  )jeen  delivered  by  synipliyseotomy, 
in  a  subsequent  |>regnaney  gave  birth  to  a  live  child  by  nornml 
labor. 

It  is  highly  gratifying  to  hear  that  in  47  syiiiphyseotoniies 
performed  in  the  United  States  and  Canada  up  to  1896,  by  42 
different  opera tors^  perfect  union  and  normal  gait  were  obtained 
in  every  case.** 

Bar  '*  says  that  dervbilufi  acvlv,s  is  not  very  rare  after  syniphy- 
seotoniy.  This  is  a  unilateral  gangrene  which  sometimes  compli- 
cates operations  in  wliich  the  nerves  of  the  pelvis  are  pinched 
or  otherwise  irritated.  On  one  side  of  the  crest  of  the  sacrum 
and  the  corresponding  part  of  tlie  nates  apj>ears  suddenly  an 
erythenuxtous  si)ot  with  a  m(U*e  or  less  regular  contour,  rather 
sensitive  to  touch,  and  accompanied  by  a  pronounced  swelling 
of  the  derma  and  subjacent  tissues.  There  is  a  rise  in  tempera- 
ture, and  the  general  condition  is  bad.  In  the  course  of  a  few 
hours  lilehs  filled  with  a  rerklisli  fluid  art^  produced  on  the  ery- 
thematous area,  and  in  tw()  or  three  days  an  escliar  is  formed 
as  large,  at  least,  as  the  hollow  of  the  hand,  and  iniplicating  all 
the  soft  parts  down  to  the  bone.  Later  this  esclmr  is  thrown 
off  and  the  wound  tilled  by  granulation. 

There  is  no  necessity  for  any  special  diet,  but  great  attention 
must  be  paid  to  cleanliness. 

Relation  to  other  Operations.— Symphyseotomy  ought  to  re- 
place craniotomif  on  the  living  fa'tus  whenever  it  is  possible  to 
perform  tlie  former.  Under  such  circumstances  it  would  be  next 
to  murder  to  kill  the  f*etus  :  and  even  craninlomy.  whicli  delib- 
erately destroys  one  of  the  two  lives  at  stake  in  a  delivery,  is 
not  without  danger  to  the  other.  Even  v^'ith  skilful  treatment, 
it  is  accompanied  by  a  maternal  nujrtality  of  5Ji  per  cent.** 

Indiifiion  of  prefnalure  labor  entails  a  maternal  mortality  of 
only  5  per  cent.,  but  then  the  infantile  mortality  is  about  50  per 
cent.  In  cases  in  wliich  the  mother's  life  is  to  be  preferred  to 
tliat  of  the  fcrtus,  which  is  the  rule,  and  w^e  see  the  patient  in 
time,  recf>urse  may,  ttierefore,  be  had  to  induction  of  premature 
labor;  but  in  cases  in  which  the  mother  is  parHcularly  anxious  to 
have  a  child,  symphyseotomy  within  the  above-indicated  limits 
should  be  preferred. 

The  comparison  with  Cf^sarean  section  will  be  taken  up  later, 
when  we  have  described  that  operation. 

Even  difficult  forceps  and  rersion  operations  ought  to  be  refl 
placed  by  symphyseotomy.  If  the  minimum  conjugate  is  less 
than  3  inches  (7^f  centimetres),  it  is  beUer  not  to  try  to  deliver 
w^ith  forceps,  which  may  cost  the  life  of  tlie  fcrtus  and,  perhaps, 
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that  of  the  mother  too.  I  have  painful  recollectiours  of  ea.ses 
with  generally  contrarted  pelvis  of  the  male  type,  in  uiiieh  with 
all  my  strength  I  extracted  a  dead  ehihl,  and  the  mother  died 
within  a  few  days  from  sepsis.  All  those  cases  we  read  ahnut 
of  three  strong  men  pulling  at  once  or  in  sueeession  on  a  jjair  of 
forceps  inserted  into  a  woman's  pelvis  ought  to  he  relegated  to 
the  history  of  barbarous  times. 

If  the  minimum  conjugate  is  less  than  'A\  inelies  (S  renlinie- 
tres),  both  version  ami  the  high  forceps  operation  entail  niucb 
greater  danger  for  the  life  of  both  mother  and  fcetus  than  does 
symphyseotomy,  to  which  must  yet  be  added  the  danger  of  the 
child  becoming  idiotic  or  epile|>tic. 

Symphyseotomy  is  of  particidar  value  to  us  in  the  eastern 
cities,  where  we  so  often  meet  eases  of  pelvis  of  the  male  type; 
and  if  the  fcetus  is  unusually  large,  symphyseotomy  comes  in 
as  a  life-saving  operatioti  ffu*  both  uiother  and  foetus,  even  when 
the  pelvis  is  normaL 

With  a  normal  foetus  the  following  rule,  based  on  the  length 
of  the  minimum  conjugate,  may  be  of  some  value:  Frniu  10.5  t<i 
9  centimetres  (4}-3I>  inches),  forceps  or  version;  from  9  to  7  cen- 
timetres (3i-23  inches),  inducfMi  jirernature  labur  or  symphyse- 
otomy; from  7  to  5  centimetres  (2f-2  inches),  Cirsarean  sectitm, 
if  the  ftetus  is  living:  lielow  5  centimetres  (2  inches),  Ctesarean 
section,  even  when  it  is  dead. 

To  these  measurements,  which  are  calculated  for  the  [liain 
flat  pelvis,  nuist  be  added  at  least  o  millimetres,  or  \  inch,  if  there 
is  an  apjireciable  narruwness  in  tlie  transverse  diameter  of  the 
brim. 

Though  we  have  mentioned  as  a  strong  point  in  favor  of  sym- 
physeotomy, that  it  has  a  fair  chance  nf  success  even  when  tlie 
patient  has  been  long  in  hibfir  and  antisepsis  has  been  indifl'erent, 
the  outlook  is,  of  course,  nmch  better  if  the  operation  is  pei formed 
early  and  before  any  infection  oecurs. 

Who  fihaU  perform  Sym phf^^^roftmnj?  —  Nobody  shouhi  uiider- 
take  this  operatioti  wlio  is  not  an  o|>erativ«*  gytuecologist  or  a 
general  surgetju  with  ol>stetric  experietu'c.  In  some  cases  serious 
hemorrhage  has  to  be  cheekeil,  in  others  severe  injuries  of  ilelicate 
and  important  organs  demand  immetliate  repair,  and  in  most 
the  child  has  tn  be  artificially  revived  from  its  asphyxia.  The 
operattjr  nuist  have  proper  assistance,  as  described  above,  and 
there  tiuist  be  meatis  of  carrying  out  the  after-treatment.  As 
it  is  next  to  impossible  to  perform  an  aseptic  operation  in  most 
private  dw^ellings,  especially  those  of  the  poor,  who  are  much 
more  likley  to  refptire  symiVIiyseotomy  than  the  rich:  as  many 
j^killed  assistants  are  requii*ed:  and  as  the  after-treatmerd  often 
if?  quite  complicated;  the  chances  with  this,  as  with  all  major 
surgical  operations,  are  much  better  in  a  well-equipped  hospital 
than  in  private  houses. 
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Pt'BlUTOMY,    OR    HEBOTOMY. 

Modus  Operandi. — After  the  abdomen  has  been  shaved  aal 

disiiifectetb  an  ineij^iuu  is  made  thrtnigh  the  skin  from  llie  spine 
of  the  left  pubiis  slanlint;  i^lightly  inward  and  ending  in  the  la- 
l>ium  niajiis  a  Futh'  beltivv  the  pninc  arr^h  anrl  on  a  U*vel  with  tlir 
entrance  of  the  vagina  (Fig.  48S). 

Next,  the  soft  tissuen  are  separate*!  hhintly  tiil  the  j><*>ir(i*'r 
surface  of  the  pubic  bone  is  reaehe<l.  A  curved  director  (Fig. 
489}  5  inches  long  and  carrying  Gigrrs  wire-saw  is  introduced 
from  above  downward  I,  ehjse  u]>  to  the  i)one,  under  guidance  of 
the  left  index  in  the  vagina.  When  the  point  of  the  needle  k 
near  the  low^er   end   of  the   wound,   tlie  ojierator  removej*   the 

Fig.  488. 


liK'isluij 


finger  from  the  vagina  and  uses  it  to  meet  the  needle  frofi 
below.  The  end  of  the  saw*  is  pulled  (Uit  and  armed  with  it* 
handle.  While  the  director  is  held  by  an  assistant  the  bone  is 
sawed  through  in  a  few  seconds.  There. is  in  many  cases*  itiMi 
nificant  bleeding  which  is  checked  by  tan>ponade.  In  oth 
was  free  and  necessitated  the  ligation  of  tlie  crus  of  the  clit«»ri> 
Delivery  is  accom])lislied  with  forceps  or  by  version.  The  wounJ 
is  closed  by  3  or  4  cleep  silk  sutures  comprising  the  perios^t,  « 
rubber  or  gauze  drain  is  left  at  the  low^r  end  of  the  wtiunrl  ami 
shortened  daily  from  the  3d  day  and  removed  altogether  un  the 
Oth  day.     The  sutures  are  taken  away  on  the  Sth  day. 

Instead  of  making  tlie  long  cutaneous  incision  it  sufficje^  li»_ 
make  two  smaller  ones  corresponding  to  the  upj»er  and  Inv 
end.     The  upper  one  is  always  closed.     Some   suture  **^*'"  f* 
lower  one,  others  drain  it.     The  ujiper  should  be  ju8t 


PUBIOTOMV, 
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the  pubic  spine;  the  lower  on  the  outside  of   rlie  latiiuiii  iiuijus. 

Doderleiii  inakes  the  upper  opening   trans%'er8e,  jiLsl   above  the 

spine  and  long  enough  to  introduce  the  index-finger  with  whieh 

he   guides   tlie  needle.     If   the   head 

stands   in   the  second   position,  it   is 

better  to  operate  on  tlie   right  side. 

By  this  subcutaneous  method,  danger 

of  iufectii)!!  is  ririintiiiKed.  and  strain 

on  the  sacro-iliac  arUeulations  as  well 

as  danger  of  injury  in  the  soft  jiarts 

lessened.     On    the    other  hand,   this 

method  has  several  times  led  to  tht' 

formation   of   a  large  ha'iimtomaj  ^^ 

wliieh,   however,    was    resorhed.     By 

keeping  the  director  close  to  the  bone 

one  rnay  avoid  sawing  the  erus  clito- 

ridis,  but  when  the  ends  separate  it 

may  l>e  torn  and  thus  give  rise  to  the 

infiltration  with   l^Iood,     To  prevent 

too  great  separation  of  the  ends  of 

the  bone  a  rubber  tube  nuiy  be  laid 

around  the  pelvis. 

The  space  gained  is  almost  tlie 
same  as  in  symphyseotomy,  and  tht» 
advantages  of  pubiotomy  in  cotnpari- 
son  with  the  former  are  considerable: 
1,  the  normal  sufjport  of  the  bladder 
and  urethra  are  maintained:  2,  the 
prevesical  space  with  its  large  vessels 
remains  untouched;  3,  the  soft  parts 
are  much  thicker  than  in  tlie  median 
line,  and  tears  int<>  the  vagina  are 
therefore  less  lialde  to  occur;  4,  the 
hones  lieal  nn>re  rapidly  and  tliere  is 
less  danger  of  infection  than  wlien  an 
articulation  is  opened;  5,  the  f^pera- 
tion  is,  l>y  those  who  have  |ierformed 
^t^  said  to  be  so  simple  that  it  can  \h* 
done  by  general  practitioners.*^  The 
operation  as  such  couhl  hardly  be 
atal,  but  tlie  serious  nature  of  the 
lases  in  which  it  is  used  implies  a  cer- 
in  mortality,  which  so  far  has  been 
6  per  cent,  for  the  mothers  (Berry  Hart)  and  about  17  per  cent, 
for  the  fretuses.  In  nearly  all  cases  healing  took  [ilace  by  first 
intention.  Callus  could  be  feit  after  2  weeks.  The  patients  got 
up  on  the  14th  or  lotit  day  and  were  disnussed  after  li  to  4  weeks. 
Gait  was  perfect,  and  the  women  could  soon  do  the  hardest  work. 


Ay  <hn'vU*r ;  B,  truiisviTM?  fyrrtjiv  for 
AtiupUitlon  of  Uie  loop  of  Uijpirs  wire- 
8ttw ',  C»  ne»Klle-«httpod  erwl  of  diri'-uUjr. 
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Behind  the  pubic  bone  Ues  a  network  of  .small  arteries  formirig 
an  anastumosii!i  between  the  obturator  artery  and  tlie  internal 
epigastric.  By  keeping  close  to  the  lione  this  is  avoided.  The 
obturator  veiasels  cannot  Ije  injured,  if  one  keeps  within  a  dis- 
tance of  2  centimetres  from  the  median  hne,  that  is  inside  of 
the  spine  of  the  pubis.  In  front  and  below  the  body  of  the  pubis 
there  is  a  net  of  veins  (Fig.  480),  which  may  be  cut  by  the  ^aw 
or  lorn  when  the  ends  of  the  bone  sejiarate,  wliich  probal>ly 
explains  the  bleeding  that  follows  the  separation.  By  keeping 
close  to  the  bone  we  avoid  the  bulb  of  the  vestibule  and  the 
cms  of  the  clitoris. 

Tlie  ends  of  the  Ijone  may  he  prevented  from  separating  by 
strong  sinewy  libres  which  radiate  from  the  superior  pubic  liga- 
ment, Poupart's  ligament,  the  tendon  of  the  rectus  muscle,  and 
the  pubofemoral  ligament.  The  saw  should  therefore  not  be 
removed  until  the  ends  separate  freely  (up  to  6  or  7  centimetres 
during  the  passage  of  the  head),  for  these  ligamentous  tissues 
must  be  severed  as  sure  as  the  infrapubic  ligament  in  symphys- 
eotoniy. 

Wlien  no  special  needle  was  at  hand,  the  tissues  have  been 
separated  fmni  the  bone  with  blunt  curved  scissors,  and  the 
wire-saw  pulled  through  with  an  artery-forceps. 

In  doylitful  cases  the  saw  rmiy  be  placed  in  situ  but  not  used 
until  extraeti(m  j)roves  impossible. 

So  many  |)ubiotoiriies  have  already  been  performed  witli  Gigli's 
wire-saw  and  the  results  liave  been  sf*  excellent  that  it  is  justifia* 
lile  to  say  that  the  operation  is  a  highly  valuable  one.  It  can  be 
performed  successfully  even  if  the  patient  is  more  or  less  infected 
Ijy  examinations  ami  attempt  at  forceps  delivery,  under  w^hicli 
circumstances  Ctesarep.n  section  is  contraindicated.  It  should 
certaiidy  he  substituteii  for  the  revolting  killing  of  a  living  fct^tus. 
In  the  interest  of  the  fcetus  the  operation  should  also  replace 
induction  of  premature  labor.  It  will  probably  be  preferred  to 
|U'f)i>hy!actic  version  as  giving  a  better  prognosis  for  both  mother 
and  fret  us.  It  should  take  the  place  of  high  forceps  operations 
if  the  minimum  conjugate  is  less  than  3  inches  {7\  centin^etres). 
Finally t  for  the  reasons  given  above,  it  should  supersede  sym- 
physeotomy, 

ISCHIOPUBIOTOMY, 

Ischiopulnotomy  is  an  exceedingly  rare  operation,  by  which 
the  pelvis  is  sawed  in  two  places,  namely,  tlic  ascending  branch 
of  the  pubis  a  finger's  breadth  outside  nf  the  j^pine  and  the 
descending  branch  of  the  pubis  and  ascending  branch  of  the 
ischium  where  they  meet  each  other.  In  order  to  reach  these 
points  two  separate  incisions  are  made  parallel  to  the  median  hne. 
Besides  this  it  is  necessary  to  separate  bluntly  the  inner  edge  of 
the  obturator  membrane  from  the  branches.    It  has  been  used 
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successfully  for  mother  and  foetus  in  a  case  of  Naegele  pelvis,  but 
offers  no  advantage  over  pubiotomy,  and  is  more  complicated. 
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CHAPTER  XIII. 

GASTRO-ELYTROTOMY. 

Gastro-elytrotomy,  or  laparo-elytrotomy^^  has  that  in  com- 
mon with  symphyseotomy  that  it  was  an  attempt  to  avoid  the 
nearly  always  fatal  Cspsarean  section,  and  that  it  was  an  old  oper- 
ation which  had  fallen  into  desuetude  when  in  our  time  it  was 
brought  forth  again  in  an  improved  shape.  But,  unlike  symphys- 
eotomy, it  has  been  abandoned  again,  giving  way  for  the  revived 
sjrinphyseotomy  and  the  improved  Cspsarean  section. 

.Sum JlOW.it  has  only  historical  interest,  I  should  not  mention 

"  not  been  during  the  short  time  of  its  revival  a 

|tion,  reinvented,  elucidated,  and  chiefly 

itetricians;  but  since  this  is  so,  a 


r"  New  York  Med.  Jour.,  Oct.  and  Nov., 
Eiytpotomy,   with  Special   Reference   to 
M  1883,  vol.  xvi.,  No.  1. 
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brief  reference  to  it  may  be  justifiable  in  an  American  text-book 
of  obstetrics. 

The  operation  consists  in  making  an  incision  through  the  ab- 
dominal wall  parallel  to  Poupart's  ligament,  from  the  spine  of 
the  pubis  to  the  anterior  superior  spine  of  the  iUum,  except  the 
peritoneum.  This  is  lifted  until  the  uterovaginal  junction  is 
reached.  The  vagina  is  raised  up  to  the  wound  with  a  steel 
sound  passed  within  it,  and  cut,  and  the  opening  thus  made  is 
dilated  with  the  fingers.  The  cervix  is  pulled  into  the  wound 
with  a  blunt  hook,  while  the  fundus  is  depressed  in  the  opposite 
direction,  and  the  fa^tus  extracted  with  hand  or  forceps. 

The  first  operation  of  this  kind  was  performed  by  Ritgen  in 
Germany  in  1821.  After  having  been  abandoned  on  account  of 
the  bad  results,  it  was  improved  by  T.  G.  Thomas,  of  New  York, 
in  1870,  and  performed  at  least  14  times  by  him  and  his  follow- 
ers. The  maternal  mortality  was  50  per  cent.,  the  infantile  43 
per  cent.'  After  the  improvement  in  the  Ca»sarean  section  in 
1883,  the  operation  of  gastro-elytrotomy  was  no  longer  used. 


CHAPTERXIV. 

CESAREAN  SECTION. 

C.issAREAN  SECTION  is  an  operation  by  which  the  child  is 
delivered  by  means  of  an  incision  of  the  body  of  the  uterus.  It 
is  performed  through  the  abdominal  wall  or  from  the  vagina. 
Wherever  the  term  Cirsarean  section  is  used  without  further  par- 
ticularization  it  refers  to  the  abdominal  variety. 

^  I.  Abdominal  Csesarean  section,  or  laparohysierotomyy  is  an 
operation  in  which  the  foetus  is  delivered  through  an  opening 
made  in  the  abdominal  wall  and  that  of  the  uterus. 

The  operation  was  performed  after  death  in  the  classic  an- 
ti(|uity.  On  the  living  woman  the  first  authentic  operation 
was  ])erforniod  in  1610  in  Wittenberg  in  Germany.  We  have 
spoken  above  (p.  577)  of  its  use  after  the  death  of  the  mother. 
It  remains  to  discuss  its  applicability  to  the  living  woman  and 
describe  its  tochni(|ue.^ 

Indrcalio7}s. — There  is  an  absolute  and  a  relative  indication 
to  perform  Ca'sarean  section.     The  absolute  indication  holds  good, 

'  Wyder.  Aroliiv  fiir  Gyniik.,  1888,  vol.  xxxii.  p.  76. 

* Garrigiics.  '*Tlie  Improved  Cfpsarean  Section,"  Amer.  Jour.  ObaMrfa*  wL 
xvi.,  April.  May,  June,  188.3  (author's  first  case);  "The  ImmoTwl  Onuwii  8ie> 
tion,"  ibid.,  vol.  xix.,  Oct.,  1886;  "The  Improved  Gfleearean  8eotioii»''  ' 


Med.  Sci..  Mav.  1888  (author's  second  case):  ''A  Case  of  Impmwtd  Cmmwmu  B&t- 
tion,"  Clinical  Recorder,  vol.  i.,  No.  1.  Feb.,  1896  (author^l  tllild  MM)j   ••Hi 
Technique  of  the  Improved  Ca^sarean  Section,"  Intematioiyd  Jov.  off 
March,   1896. 


whether  the  foetus  is  alive  or  not.  It  is  present  when  the  feet  us, 
even  after  cranintoniy,  cannot  pass  the  genital  canal,  or  when 
the  disproportion  between  the  fcvtus  and  the  canal  is  so  great 
that  the  delivery  through  the  normal  jmssage  would  entail  greater 
dangers  to  the  mother  than  the  Ctesarean  section. 

This  indication  may  be  due  to  tumors  that  cannot  Ix^  replaced 
or  diminished,  but  in  general  the  cause  is  a  high  degree  of  deform- 
ity of  the  pelvis,  mostly  of  rhachitic  or  osteomalacic  origin. 

If  Hie  smallest  diameter  is  less  than  2  inches  (5  centimetres), 
there  is  absolute  indication  for  Ca'sarean  section.  Much  advanced 
earetnomatous  degeneration  of  the  cervix  may  also  come  into  this 
category  (p,  299), 

The  relatire  indication  may  be  ]>resent  when  the  smallest 
diameter  measures  tietween  2  and  'A  inches  (5  and  S  centimetres), 
but  is  bound  to  certain  condilioui^ : 

1.  The  firtus  must  be  alive,  viable,  and  nut  materially  de- 
formed. A  hydrocephalic  foetus,  for  instance,  should  he  dimin- 
ished by  craniotomy, 

2.  The  mother  must  l>e  in  good  condition.  Labor  must  not 
have  been  too  protracted,  say  not  over  24  hours.  No  very  active 
attempts  at  dehvery  with  forceps  must  have  been  made.  The 
case  must  have  been  treated  with  antiseptic  and  aseptic  precau- 
tions, and  it  must  be  reasomibly  sure  that  no  infection  has  taken 
place.  Otherwise  puhiotomy  or  craniotomy  must  take  the  place 
of  Cirsarean  section,  for  under  such  circumstances  the  mortality 
becomes  so  great  that  the  operation  is  no  longer  justifiable. 

3.  The  accoucheur  must  explain  to  the  patient  that  unless 
sontething  is  done,  both  she  and  her  child  are  lost."  If  it  is  a 
favorable  case,  he  may  in  good  consciedjce  tell  her  that  it  is  nearly 
certain  that  the  child  will  be  saved  and  that  her  own  risk  is  small 
provided  Ca'sarean  section  is  resorted  to  without  unnecessary 
delay.  But  if  the  case  is  one  that  comes  within  the  scope  of 
pubiotoiny,  and  this  can  i>e  [>erforined,  he  must  tell  her  so,  and 
state  the  chances  for  motlier  anil  f<etus.  And,  (imilly,  be  nuist 
tell  her  that  perhafvs  her  life  may  be  saved  if  that  of  the  fcrtus 
is  destroyed  by  crairiotomy,  supposing  he  is  willing  to  perforin 
this  operation  on  the  living  fu'tus, 

Modufi   Operandi. — All   precauticms   known   to    aseptic    and 

i antiseptic  surgery  should  be  taken,  preferably  in  the  following 
Iray.  Operating-gowns  and  caps,  towels,  gauze  pads,  and  silk 
kre  sterilizetl  by  moving  steam.  Thi*  operat*>r  an*!  his  assistants 
disinfect  their  liands  and  arms  as  describtnl  above  (pp,  189-192). 
^  ErirnpefiTi  ti»xt-}>rM->k<^  fir>eftk  iw  It  In  a  case  of  ahsohitc  indieaHon  for  Cirsarenn 
lection  the  fijwnition  .shoiiM  he  porfonned  wiMi  or  wilJunit  the  rofisent  <if  fhe  Wfinnan. 
Tn  America  the  low  deiTiandH  thnt  the  ojierator  shall  ohtain  the  patient's  consent 
to  perfonn  any  surgieal  operation  on  her  person.  To  do  Ca^Hnrean  sectior^  on  her 
a^aiivit  her  will  would  he  a  felonious  ^isftault  ;  and  if  she  died  in  eorusefiiience  of  the 
operation,  the  surgeon  would  Ite  guilty  i>f  mnnler. 
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Those  accustomed  to  operate  with  rubber  gloves  had  better  don 
them  for  the  occasion.  The  bowels  are  emptied  l>efore  the  opera- 
tion with  an  aperient  and  an  enema,  ami  at  the  last  moment 
the  urine  h  drawn  with  a  catheter.  The  patient  is  ana'fithetized, 
the  vulva  and  al>donien  are  shaved  and  di^^infeeted  in  the  same 
way  as  the  operator's  hantls  (p.  219).  The  vagina  is  disinfected 
as  described  on  p.  594,  The  instruments  are  boiled  with  soda 
(p.  021)  and  kept  on  a  steriHzed  toweL 

The  temperature  of  the  room  should  t)e  about  80°  F.  The 
patient  should  be  warndy  dressed  and  plat-ed  on  her  back  on  a 
narrow  table  covered  with  quilts  or  blankets,  a  robber  sheet  or  oil* 
cloth,  and  a  common  sheet.  Her  legs  are  bent  at  the  knees,  and 
the  feet  iilaced  on  a  stool  at  the  end  of  the  table,  so  that  the 
assistant  who  takes  care  of  the  constrictor  may  have  easy  access 
to  the  womb  without  l)ein^  in  the  way  of  the  operator  and  the 
other  assistant.  Tlie  held  of  operation  is  surrounded  by  four  ster- 
ilized towels,  pinned  together  and  to  the  clothes  of  the  patient, 
or  she  is  covered  with  a  sterile  sheet  liaving  a  longitudinal  slit 
in  the  middle. 

By  percussion  the  operator  satisfies  himself  that  no  knuckles 
of  intestine  !ie  in  front  of  the  uterus,  or,  if  they  do,  he  pushes 
them  aside.  An  incision  is  made  in  the  median  line  half  above 
and  half  below  the  und>ilicus,  passing  to  the  left  of  the  same.  It 
severs  first  the  skin,  then  the  subcutaneous  adipose  tissues,  then 
the  linea  alba,  antl  finally  the  preperitoneal  fat.  Bleeding  ves- 
sels are  clamped  with  artery-forceps.  Next,  the  peritoneum  is 
lifted  up  with  two  forceps,  and  a  snudl  incision  made  in  it, 
through  wliich  the  intlex-finger  is  passed  into  the  abdominal 
cavity,  and  the  peritoneum  cut  with  blunt^pointed  scissors  to 
the  same  extent  as  the  skin.  The  incision  should  be  just  long 
enough  to  turn  out  the  uterus,  and,  on  account  of  the  elasticily 
of  the  abdomina!  wall,  the  opening  need  not  by  far  be  so  long 
as  the  uterus,  but  only  abuut  six  or  seven  inches  (15-18  centi- 
metres). 

Next,  the  accoucheur  introduces  his  right  hand  into  the  ab- 
dominal cuivity  and  turns  out  the  uterus,  seizing  it  by  the  left 
corner.  If  necessary,  this  movement  may  be  aided  by  pressure 
from  the  vagina.  Before  pulling  out  the  uterus,  3  or  4  long  silk 
sutures  are  inserted  through  the  lips  of  the  abdominal  wall  aliove 
tlie  umbilicus,  an  inch  apart.  The  two  ends  of  each  are  clamped 
together.  As  soon  as  tlic  uterus  is  lifterl  out,  these  sutures  are 
closed,  which  serves  to  keep  the  intestine  and  the  omentum  away 
from  the  field  of  operation. 

A  rubber  tul>e,  about  as  thick  as  the  httle  finger  and  half 
a  yard  long,  is  laitl  loosely  around  the  cervix  and  the  broad  liga- 
ments outside  of  the  appendages  and  crossed,  l>ut  not  tied,  so 
that  the  assistant  in  charge  of  this  constrictor  can  easily  tighten 
or  loosen  it  according  to  circumstances. 
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The  uteru^s  is  eiivelopod  in  a  sterilized  eloth  wrung  out  of  hot 
normal  salt  solution,  and  a  large  dry  gauze  pad  is  placed  in  front 
and  behind,  under  wliicli  it  Is  well,  if  the  ineinbranes  are  entire, 
to  lay  a  piece  of  sterilized  gutta-pereha  tissue. 

At  the  moment  the  iucisinn  is  begun,  the  constrictor  is  tight- 
ened. The  incision  is  mmle  in  the  meilian  line  of  the  anterior  wall 
of  the  uterus,  so  as  to  avoid  the  cervix  and  lower  uterine  segment, 
where  there  are  large  veins  antl  much  less  contractility.  Above 
it  must  extend  far  emjugli  to  allow  the  hand  Ui  be  introduced  and 
the  fo'tus  to  be  withdrawn  with  ease,— say,  from  4\  to  54  inches 
(12-14  centimetres).  This  incision  is  made  with  many  repeated 
strokes.  It  is  best  to  begin  with  a  convex,  sharp-poiirted  l)istoury, 
and  when  an  ojiening  is  made  into  the  cavity  the  left  index- 
finger  is  introduced,  and  the  incision  extended  on  it  with  scissors 
or  a  probe-pointed  bistoury.  Bleeding  sinuses  are  clamijed. 
If  the  placenta  is  inserted  on  the  anterior  wall,  the  incision  is 
carried   through  it. 

If  the  waters  have  not  l>roken,  the  operator  tears  the  lAum 
near  the  low^r  end  of  the  incision,  taking  care  that  none  of  the 
fluid  enters  the  peritoneal  cavity,  especially  if  it  is  decomposed 
or  contains  meconium.  If  the  waters  have  drained  off  before 
the  operation,  the  operatt^r  shtndd  [lartieularly  beware  of  wouml- 
ing  the  fretus  in   nuiking  the  incision. 

When  the  ovum  is  tijjened,  the  operator  introduces  his  right 
hand, and Jf  possible,  delivers  the  head  of  the  fu'tus  first,  wherel>y 
the  flanger  of  the  uterus  contracting  in  front  of  it  is  avoideiL 
If  this  is  not  easily  done,  he  seizt^s  an  extrtMnity  or  the  body 
and  pulls  the  ftetus  out  of  the  uterus.  The  cord  is  tie*!  inuoi^di- 
ately  with  two  ligatures  and  cut  betwtnm  thenj,  and  the  child  is 
handed  to  a  competent  nurse  or  preferably  a  physician,  who,  if 
necessary,  emjihrys  the  usual  means  of  reviving  it  fp.  5cS5),  while 
the  operator  continues  to  bestow  his  attentitju  on  tlie  mother. 

If  the  placenta  is  cast  loose,  he  seizes  it  and  peels  off  the 
membranes  from  the  interior  of  the  womV>,  so  as  to  have  all  the 
aftcr-lHrth  in  one  piece.  If.  tm  the  otlier  hantl,  the  placenta 
still  aiilieres  to  the  wall,  he  leaves  it  ahme.  and  inserts  deep  .silk 
sutures  h  inch  froni  tire  e<lg4:  through  the  whole  uterine  wall, 
except  the  decidua.  There  ought  to  hv  about  J  inch  (2  centime- 
tres) between  eacli  twui  su tortus.  The  emls  of  each  are  claujjied 
together.  By  the  time  this  is  done  the  placenta  will  probably 
have  been  cast  off;  but,  if  it  has  not  yet  separated,  he  peels 
it  off  like  tlie  membranes,  which  always  are  adherent,  tsefore 
tightening  the  sutures. 

If  tije  o(>eratir)n  is  perfnrmed  beb>re  the  cervix  is  tlilated,  this 
Bhould  be  dont^  now  manually,  so  as  to  insure  fi'ee  draimige  from 
the  uterus  to  the  vagina. 

If  any  part  of  the  fcetus  or  the  memluvanes  has  been  caught 
in  the  constrictor,  this  must  temporarily  he  loosened. 
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For  the  sutures  I  think  sterilized  silk  is  the  best  material,  a 
medium  thick — braided  No.  4 — for  the  deep,  and  a  fine  — braided 
No.  2 — for  the  superficial.  Silver  wire  is  also  good,  but  takes 
more  time,  and  catgut  knots  are  liable  to  reopen  by  the  alterna- 
tion of  contraction  and  relaxation  of  the  uterus. 

In  tightening  the  deep  sutures,  the  serous  surfaces  of  the  peri- 
toneum should  be  adapted  to  each  other,  so  as  to  lie  on  the  top 
of  the  wound,  but  not  drawn  in  between  the  cut  surfaces  of  the 
muscular  tissue. 

When  these  deep  sutures  have  been  tied,  superficial  ones, 
only  comprising  the  peritoneum,  are  inserted  midway  between 
each  two  of  the  deep.  They  are  like>\ase  inserted  i  inch  from 
the  edges,  but  are  pushed  out  again  }  inch  from  the  latter  and 
inserted  in  a  similar  way  on  the  opposite  side,  so  as  to  apply 
broad  surfaces  against  each  other. 

After  the  removal  of  the  after-birth,  clots  are  removed  from 
the  interior  of  the  womb,  and  it  is  simply  wiped  dry.  No  antisep- 
tics are  needed,  nor  should  the  uterus  be  curetted. 

For  passing  the  deep  sutures  medium-sized,  round,  trocar- 
pointed,  curved  needles  are  the  best;  for  the  peritoneum  a  finer, 
round,  curved,  simply  pointed  needle  is  preferable.* 

All  the  sutures  being  tied,  the  elastic  constrictor  should  be 
loosened  very  slowly,  since  a  sudden  rush  of  blood  into  the  uterus 
is  apt  to  cause  hemorrhage.  Nor  should  the  constriction  be 
kept  up  longer  than  absolutely  necessary,  as  it  is  apt  to  cause 
atony  of  the  uterus.  Hemorrhage  may  have  its  source  in  the 
wound  or  on  the  placental  site. 

The  uterus  ought  not  to  be  replaced  into  the  abdominal  cavity 
until  all  bleeding  has  stopped.  If  there  is  any,  it  is  checked  by 
compression  with  a  hot  sponge,  by  squeezing  the  uterus,  by  pour- 
ing hot  normal  salt  solution  over  the  outside  of  it,  by  adding  sup- 
plementary sutures  under  the  bleeding  spots,  or,  if  necessary,  by 
administering  an  intra-uterine  injection  of  normal  salt  solution 
or  hot  water  with  the  addition  of  creolin  or  licjuor  ferri  chloridi 
(1  per  cent.).  If  simple  interrupted  sutures  do  not  suffice  to 
cheek  the  hemorrhage,  a  mattress-suture  may  be  substituted.  A 
curved  needle  is  introduced  on  a  fine  with  the  other  sutures, 
passed  under  the  bleeding  sinus  and  out  on  the  same  side.  A 
similar  suture  is  inserted  at  the  corresponding  point  of  the  other 
lip  of  the  wound,  and  in  tying  the  sutures  the  two  upper  ends 
are  united,  and  so  are  the  two  lower  ones.  It  may  also  be  done 
with  a  single  thread,  going  from  above  downward  on  one  side 
and  from  below  upward  on  the  other. 

If  it  is  impossible  to  check  the  hemorrhage,  which  is  exceed- 
ingly rare,  nothing  else  is  left  than  to  amputate  the  uterus  by 
Porro's  oj)oration  (see  below). 

'Jolin  Campbell.  228  Lexington  Avenue,  corner  Tl.rty-fourth  Street.  New 
York,  keeps  these  needles  in  stock  under  my  name.  ^ 


When  all  Ijlceding  has  reasoil,  the  eonstrictor  is  removed, 
the  perituiieal  eavity  is  eleaiied  witli  gaU7>e  pads  Iield  in  hmg 
foree])s,  and  if  decomposed  liiiuur  amnii  has  gat  into  it,  it  is 
washed  out  with  plenty  t>f  warm  ntn-tnul  salt  solntion.  The  same 
should  be  done  if  much  meeonium  has  found  its  w^ay  into  the 
peritoneal  eavily;  hut  if  only  a  Httle  has  entered,  it  is  better  to 
wipe  it  off  dry  and  hmve  an  iodr»f<H*m  gauze  drain  in  the  hnver 
entl  <*f  the  ineision.  The  uterus  is  re])hieed  and  the  omentum 
pressed  up  al)ove  it,  in  order  tt)  avoid  adhesions  of  the  f<»niier 
that  may  lead  to  intestinal  obstruction.  The  alHlominal  wound 
is  eiosed  with  deep  sutures,  eomprising  ttie  whole  tliiekness  of 
the  wall,  and  in  |>assing  them  partieular  eare  is  taken  to  inelude 
the  a|>oiieurosis  of  tl»e  alHlomimd  museles  and  the  peritoneum. 
They  are  passed  at  intervals  of  an  inch,  and  su|)erhcial  ones, 
through  the  skin  alone,  between  them.  For  the  deep  abdominal 
sutures  I  prefer  silkworm  gut,  for  the  superheial  fine  silk.  It  is 
most  eonvenient  t*>  use  a  large,  seiiiieireular  Ilagedorn  needle  for 
dosing  the  alMiominal   wound. 

Dres.simj.— The  line  of  iiu'ision  is  dusted  with  eka  iodoform 
and  eovereil  with  a  pad  of  iodoform  gauze.  Outside  of  tins 
and  overlapping  it  an  ineh  in  all  directions  eomesa  pieceof  gutta- 
percha tissm*,  w  hi  id  I  adheres  chisely  t()  the  skin.  On  top  of  tliat 
are  placed  pads  of  sterilized  gauze,  a  layer  of  absorlient  cotton, 
held  in  place  by  broatl  stra|>s  of  adhesive  plaster,  and,  finally,  a 
many-tailed  muslin  l>andage. 

The  genitals  and  anus  are  (covered  with  (larrigues's  antiseptic 
pad  as  in  nornuil  deliveries,  whicli  pad  is  fastemxl  to  the  abdomi- 
nal bandage  and  changed  4  times  a  day  or  oftener. 

After'treaimenL — The  patient  is  placed  in  a  bed  with  half 
a  dozen  Ijottles  iilled  with  hot  water,  es|>ecially  near  the  hands 
and  feet. 

When  she  rcjuies  out  from  under  tlie  amesthesia,  romiling 
often  is  an  embarrassing  symptom.  The  patient  should  then 
be  made  to  make  deep  inhalations  with  aeetir  acid,  whieli  expels 
the  remnants  of  flu*  amestlu'l  ic  from  the  deepei'  j)art  of  the  lungs. 
A  few  inouthfuls  of  strong,  Iflack  coffee  and  the  administration 
of  the  com|>ouml  tincture  of  iodine,  ni  every  hour,  have  proved 
most  erticaeiijus  to  the  author.  Otherwise  she  is  only  given 
teaspoonfuls  of  hoi  or  ice-cold  water.  Other  useful  remedies 
are  ciH-aine.  bytlrocyanic  acid,  nux  vomica,  creosote,  carlndic 
acid,  aeraled  mintTal  watc»rs,  cracked  ice,  champagne,  counter- 
irritation  of  the  pit  of  tfie  stomach,  etc  (p. -331). 

If  there  are  signs  *»f  shock\  stryclinine  (gr.  Vtt— 2  milligrammes— 
repeated  till  gr.  iij  — <^  liiilligraniTTies  -has  l)een  given),  tincttU'e  of 
iligitalis  {^x— 60  centigrammes — repeated  till  rss— 2  grammes — 
has  been  used),  and  nitroglycerin  (gr.  Yhrt—Ofy  milligramme— 
until  gr,  ;^T — 2,4  mitligrannnes  has  t»een  adniinisti^reil)  should 
be  injected  liypodermically.     Camph*»r  dissolved  in  four  parts  of 
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sterilized  olive  oil  may  be  injected  (,^ss — 2  grammes)  into  the  del- 
toid or  vastus  externus  muscle  (p.  608).  Injection  of  hot  saline 
solution  under  the  skin,  into  the  rectum,  or  into  a  vein  is  especially 
valuable  if  much  blood  has  been  lost  during  the  op>eration 
(p.  607).  The  foot  of  the  bed  should  be  raised,  so  as  to  insure 
a  proper  supply  of  blood  to  the  brain. 

Secondary  hemorrhage  may  occur  during  the  lying-in  period, 
and  should  be  treated  with  hypodermic  injection  of  stypticin. 
adrenalin,  or  some  preparation  of  ergot,  and  intra-uterine  in- 
jection with  hot  normal  salt  solution,  if  necessary  with  diluted 
liquor  ferri  chloridi. 

The  patient  should  be  kept  on  fluid  diet  for  a  week.  If  vom- 
iting continues,  she  should  have  nothing  but  cold  milk  or  its 
derivatives, — peptonized  milk,  kumiss,  zoolak,  or  junket, — and 
always  in  very  small  (juantities.  In  a  very  obstinate  case  rectal 
ahmentation  might  be  resorted  to.  Appropriate  mixtures  for 
this  purpose  are  an  egg  beaten  up  with  four  ounces  of  milk,  with 
or  without  addition  of  an  ounce  of  whiskey;  or  four  ounces  of 
lean  beef — adding  water  enough  that  the  mixture  can  be  injected 
with  a  Davidson's  syringe.  If  fresh  pancreas  can  be  obtained, 
2  ounces  of  it  should  be  mixed  with  the  meat;  or  15  grains  of 
pancreatin  may  be  added.  After  the  first  week  the  patient  may 
have  full  diet. 

If  the  temperature  rises,  ice-bags  are  applied  to  the  head  and 
a  coil  with  ice  water  to  the  abdomen.  Antipyretic  drugs  are  all 
weakening  and  should,  therefore,  generally  be  avoided.  Peri- 
tonitis is  treated  either  with  large  doses  of  morphine  or,  perhaps 
preferably,  with  sodium  sulphate.  If  the  presence  of  a  collection 
of  pus  around  the  uterus  is  diagnosticated,  the  lower  end  of  the 
abdominal  incision  should  be  opened,  a  hole  made  into  the 
vagina,  and  drainage  established,  combined  with  antiseptic  in- 
jections; or  an  incision  may  be  made  in  the  vagina  from  below 
and  drainage  secured  in  that  way. 

The  bowels  are  moved  on  the  3d  day.  The  abdominal  dress- 
ing is  changed  once  a  week.  The  sutures  are  removed  cm  the 
8th  day  and  replaced  l)y  narrow  strips  of  adhesive  plaster.  The 
patient  stays  in  bed  for  3  weeks,  and  should  wear  a  well-fitting 
and  not  too  yielding  abdominal  supporter,  such  as  Teufd's  (Fig. 
240,  ]).  243)  for  the  next  3  months. 

On  the  above  pages  I  have  described  the  operation  with  all 
the  details  I  have  followed  in  my  own  operations. 

The  improved  Ciesarean  section  is  a  beautiful  outgrowth  of 
general  surgical  and  special  gymecological  development,  an  evolu- 
tion due  to  the  combined  efi'orts  of  many  men  working  indepen- 
dently v)f  one  another  in  different  countries.  I  do  not  know  of 
any  greater  mistake  than  to  attach  a  single  man's  name  to  it. 
In  a  special  paper  I  have  shown  that  every  step  in  this  operation 
had  not  only  been  used  by  surgeons  and  gynaecologists  in  other 
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operations,  but  had  been  applied  to  Caesarean  section  before  the 
year  1882,  from  which  the  new  era  for  the  operation  dates. ^ 

There  are  many  modifications  of  the  way  of  operating,  to 
discuss  which  is  not  within  the  scope  of  a  work  of  this  kind; 
but  one  is  so  important  and  has  been  so  successful  that  it  calls 
for  recognition  even  in  a  text-book. 

Fritsch's  Method^  Transverse  Fundal  Incision. — Professor  Hein- 
rich  Fritsch  of  Breslau,  Germany,  makes  the  incision  in  the  uterus 
transversely  through  the  top  of  the  fundus  from  one  Fallopian 
tube  to  the  other.  This  seems  to  offer  several  advantages.  In  the 
first  place,  the  placenta  being,  as  a  rule,  inserted  on  the  anterior 
or  the  posterior  wall  of  the  uterus,  there  is  better  chance  of  avoid- 
ing it  by  making  the  incision  at  the  fundus  than  when  it  is  made 
in  the  median  line.  Secondly,  the  fundal  incision  avoids  alto- 
gether the  lower  uterine  segment,  which  often  has  given  rise  to 
troublesome  hemorrhage,  and  the  limit  of  which  cannot  be  made 
out  before  the  contraction  ring  forms.  Thirdly,  th£  chief  course 
of  the  uterine  vessels  being  from  the  edges  to  the  median  line,  a 
transverse  incision  is  likely  to  cut  fewer  of  them  than  does  the 
longitudinal  one.  The  results  have  also  been  excellent.  If  the 
operation  is  performed  on  account  of  the  size  of  the  fcetus,  the 
longitudinal  incision  should,  however,  be  preferred,  since  the  in- 
cision may  be  continued  upward  as  much  as  the  case  may  require, 
while  in  the  transverse  fundal  method  the  length  of  the  incision  is 
limited  by  the  large  vessels  running  along  the  edge  of  the  uterus. 

Caruso's  Methodj  Sagittal  Fundal  Incision. — Caruso,  of  Italy, 
makes  the  incision  also  in  the  fundus,  but  in  the  sagittal  line, 
extending  it  equally  on  the  anterior  and  the  posterior  wall. 
This  has  the  advantage  over  the  transverse  of  giving  illimited 
space,  while  the  Fritsch  method  is  confined  within  the  distance 
between  the  tubes. 

The  fundal  incisions  have,  however,  this  drawback,  that  ad- 
hesions may  form  to  the  omentum  or  the  intestine,  while  the 
anterior  longitudinal  incision  nearly  always  leads  to  extensive  ad- 
hesion to  the  anterior  abdominal  wall,  so  much  so  that  in  a  fol- 
lowing pregnancy  Caesarean  section  may,  perhaps,  be  performed 
without  opening  the  peritoneal  cavity,  a  point  to  be  taken  into 
consideration  if  the  woman  is  not  sterilized  at  the  time  of  the  first 
operation.  After  fundal  incision  adhesions  might  be  avoided  by 
stitching  a  piece  of  Cargile  membrane  over  the  wound. 

Anatomical  and  Physiological  Observations. — Before  being  in- 
cised the  uterus  is  of  purple  color,  and  the  tightly  stretched  peri- 
toneal covering  reflects  light  like  a  polished  surface.  The  fundus 
forms  a  semicircular  dome,  and  the  tubes  and  ovaries  are  drawn 
away  up  in  the  abdominal  cavity  (Fig.  118,  p.  88).  During  the 
incision  the  edges  of  the  wound  retract,  so  as  to  form  a  large 

"Garrigues,  Amer.  Jour.  Obst.,  1886,  vol.  xix.  pp.  100^1022. 
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gaping  r)|K»nhig  witli  hevelled  edges,  the  uater  muscular  layer  be- 
ing riHjre  retracted  than  the  ioner.  At  the  l>yttom  of  this  gap 
Ue.s  the  oviini  as  a  transparent  grayisli  hag;  inside  of  which  the 
ftvtus  is  seen  indistinctly.  When  the  tneinbranes  are  ruptureth 
the  uterus  contracts  so  as  to  clasp  its  contents  tightly.  After 
the  removal  of  the  ftrtus  it  contracts  again,  so  as  to  measure 
only  6  or  7  inches  (15-18  centimetres)  from  os  to  fundus.  The 
more  it  cun tracts  the  tliieker  the  wall  becomes,  and  measures  at 
last  about  U  inches  (4  centimetres). 

After  the  uterus  is  emptied,  the  peritoneum  shrivels  up  and 
lies  in  wrinkles.  It  is  of  waxy-gray  color,  and  has  lost  all  its 
former  gloss.  In  most  cases  it  can  easily  bo  lifted  y(>  and  pushed 
to  and  fro. 

The  cut  surface  Ijas  a  grayish-brown  color  hke  half-1)oiled 
meat,  and  on  it  appear  the  ci»ntracted  sinuses  as  round  cherry- 
colored  spots,  i  inch  (3  millimetres)  in  diameter. 

Douglas's   poueli  is   much  shallower  than  in   the  unimpreg 
nated  condition. 

The   placenta  lies,  as  a   rule,   l(K)se,  a  natural   consequence 
of  the  diminution  of  the  surface  to  which  it  is  attached.     The 
membranes,  on   the  contrary,  remain  fastened   to  the  inside  of 
the  uterus,  and  liave  to  he  jiecled  olT  by  inserting  a  finger  between 
them  and  the  walL  On  account  of  their  thinness  and  great  elasti- 
city tliey  adapt  themselves  to  tlie  size  of  the  surface  on  whicl 
they   have   grown,    which    the    placenta   under   normal    circum-j 
stances  cannot  do.     The  se|iaratifHi  between  tlie  uterus  and  thftj 
membranes  takes  ]>lace  in  a  white  spongy  substance  that  easil) 
breaks  under  the  advancing  fingers. 

After  the  removal  of    the    placenta  and  the  membranes,  the 
inside  of  the  uterus  is  entirely  smooth.     When  (he  constrictor  is' 
loosened  the  uterus  becomes  violet. 

If  no  drainage  has  been  provided  for  at  the  titne  of  tlie  t^pera- 
tion,  and  the  condition  of  the  patient — high  temperature  or 
conai>se  -points  toward  gaping  of  the  wound  or  oozing  into  the 
peritoneal  cavity,  it  is  advisal>le  to  open  the  abdominal  wounc 
at  tlve  level  of  the  fundus,  and  introduce  a  rubber  drainage-tube  > 
a  gau7;e  or  wick  drain  behind  the  uterus,  and  others  from  the  lower 
end  of  the  inci.'^ion  into  each  side  of  the  uterovesical  excavationj| 
but  this  [irocedure  may  disturb  useful  adhesions  already  formed, 
and  the  fluid  ntay  have  gravitated  into  parts  which  are  not 
reached  by  the  drains;  or  it  may  have  been  f wrought  all  over  the 
peritoneum  hy  the  peristaltic  movement.  Too  much  lienefit 
shmdtb  therefore,  not  he  expected  front  this  tardy  drainage. 

Time. — The  most  favorable  moment  for  [lerformirig  Ca'sareanl 
section  is  probiUily  t!ie  end  of  the  first  stage,  when  tal)or-paina 
are  well  developed,  the  cervix  fully  dilated,  and  the  membranesj 
unruptured.     But  it  may  be  difficult  or  impossible  to  watch  thol 
case  until  this  favorable  moment  arrives,  or  to  have  the  iieeessarj 
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assistance  at  that  hour,  and  experience  has  shown  that  the  opera- 
tion may  be  safely  performed  several  days  before  the  expected 
confinement.  Except  in  well-appointed  hospitals  it  is  also  a 
great  advantage  to  operate  with  daylight.  The  incision  itself 
is  a  powerful  stimulus  to  uterine  contraction.  In  cases  in  which 
it  is  known  beforehand  that  Caesarean  section  is  to  be  performed, 
this  elective  operation  is  the  best.  It  finds  its  application  with 
dwarfs,  and  other  women  in  whom  there  is  so  manifest  a  dis- 
proportion between  the  fcetus  and  the  pelvis  that  it  is  evident 
that  delivery  can  be  accompHshed  only  by  means  of  Cesarean 
section.  It  is  also  applicable  to  multipara  who  offer  a  history 
of  the  death  of  the  foetus  in  previous  confinements,  on  account 
of  mechanical  disproportion.  But  with  most  primiparae  the 
situation  is  different.  It  is  the  labor  itself  that  reveals  that  the 
woman  cannot  give  birth  to  her  child,  and  the  operation,  if  it 
is  advisable  at  all,  has  to  be  performed  at  the  time  when  we  come 
to  the  conclusion  that  it  is  indicated. 

As  just  stated,  generally  the  uterus  contracts  well  in  the 
elective  operation,  but  there  have  been  cases  of  fatal  hemorrhage 
from  uterine  atony.  It  is  therefore  better  to  bring  on  labor-pains 
beforehand  by  introducing  a  strip  of  iodoform  gauze  into  the 
uterus  and  pack  the  vagina  with  sterile  gauze.  This  is  done  from 
6  to  24  hours  before  operating. 

If  the  patient  is  in  labor,  she  should  be  anaesthetized,  and  a 
thorough  examination  made,  with  the  whole  hand,  of  the  pelvis 
of  the  mother  and  the  head  of  the  fcetus.  Next,  it  is  well  to  place 
the  woman  in  Walcher's  hanging  posture,  and  let  an  assistant  try 
to  press  the  head  down  into  the  brim,  which,  however,  can  be 
done  only  after  the  rupture  of  the  membranes. 

Place, — If  possible,  the  operation  should  be  performed  in 
a  good  hospital,  as  the  chances  for  aseptic  work  are  infinitely 
better  there  than  in  private  houses,  especially  the  dwellings  of 
the  poor,  who  are  much  more  likely  to  need  Caesarean  section 
than  the  wealthy. 

Operator, — Who  should  perform  Caesarean  section?  Of  course 
the  best  man  available.  The  strikingly  excellent  results  that 
have  marked  the  operation  of  late  years  have  been  obtained  by 
men  with  large  experience  in  gynaecological  operations.  But  it 
is  evident  that  often  it  must  be  performed  by  a  person  with 
average  surgical  skill,  and  it  is,  therefore,  gratifying  that  it  really 
is  a  simple  operation^  which  has,  in  a  rude  form,  been  done  by 
persons  without  suigUsal  training  and  even  by  the  patient  herself. 
It  U  &0MiiMi|^fc|MM{M  ^  be  an  expert,  but  a  common  gen- 

eral IlltMtitMiifiii^^^^Hl  «  gone  into  so  many  details  in 

4$$ci  *^ko8en  the  simplest  and  most 

0Xp9^  As  a  matter  of  fact,  the 

opert  Bor,  a  darning-needle  and 

tl  "Stances  may  be  impera- 
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tive  and  may  give  relief  from  excruciating  pain  and  save  ooe  of 
two  livrs. 

A  good  uterine  suture,  be  it  applied  in  one  way  or  another, 
is  not  only  an  intniediate  protection  against  hemorrhage  and  ooz- 
ing of  uterine  contents  into  the  peritoneal  cavity,  but  it  is  also 
of  great  vahie  for  the  future,  as  experience  lia8  shown  that  a  uterus ^^ 
wliicli  has  been  submitted  to  Ca'sarean  section  is  hablc  to  rupt-"^B 
ure  in  subsequent  pregiiaucies,  and  the  seat  of  rupture  is  pref- 
erably the  cicatrix  left  by  the  operation. 

Adhesions  form  between  the  wound  in  the  anterior  wal  of 
the  uterus  and  t!ve  abdoniinal  wall.  Sometimes  tliese  are  later 
lengtheneii  and  real>sorl>ed,  l>ut  in  other  vhsvs  they  become  per- 
manent, and  may  have  such  dimensions  that  another  Ciesarean 
section  nuiy  be  performed  through  them  with<iut  opening  the 
peritoneal  cavity.  This  is  one  reason  more  why  the  omentum 
shouhl  not  be  drawn  down  between  the  uterus  and  the  abdom- 
iiuil  wall. 

The  tiuestion  arises,  whether,  in  performing  Ctesarean  section, 
we  shouhl  remove  ttie  ap]>eiuhiges,  and  thereby  protect  the  woman 
against  all  tlie  dangers  of  subsequent  pregnancies.  It  might  be 
done  in  a  few  minutes,  but  the  writer  looks  upon  this  as  an  unde- 
siral)le  complication  of  the  o|>eration.  After  salpingo-oophorec- 
tomy  the  patient  has  consideralile  pain  for  a  whole  Aveek,  which 
])robably  comes  from  the  constriction  of  nerves  in  the  pedicles. 
Two  stumps  are  left  which  cannot  he  nourished  before  mnv  chan- 
nels of  blooti-supply  liave  been  formetb  The  removal  of  the 
ovaries  often  has  an  undesirable  effect  on  the  whole  organism.' 
Adhesions  may  form  around  the  stumps  and  become  a  source  of 
divers  troubles.  Those  to  the  bladder  may  cause  a  frequent  de- 
sire to  urinate.  Those  to  the  intestine  may  provoke  pain  and 
lead  to  intestinal  obstruction.  The  sexual  appetite  may  become 
uncomfortably  increased,  diitiinished,  or  disappear.  Many  women 
become  fat  and  dyspeptic  after  being  s]jayed. 

Experiments  on  animals  have  shown  that  tlie  removal  of  the 
ovaries  has  a  marked  effect  on  metalHilism.  The  phosphates 
eliminated  with  the  urine  and  the  carl»onic  acid  contained  in  the 
expired  air  diminish,  while  the  weiglit  of  the  body  increases.  In 
a  large  percentage  of  castrated  w^^men  mehmcholia  has^  developed. 
Congestion  of  the  head  and  thoracic  organs  and  perspiration  ap- 
pear soon  after  oophorectomy  and  may  continue  for  years.  Other 
disturbances  that  occasionally  have  been  noticed  are  loss  of  mem- 
ory, irritability  of  temper,  dimimition  of  the  power  of  vision,  a 
more  masculine  voice,  skin  affections,  nightmare,  and  insomnia. 

If  the  patient  shall  be  rendered  sterile,  simple  ligation  has 
proved  insufficient  in  a  number  of  cases,  the  obstruction  in 
course  of  time  being  absorbed  and  perviousness  re-established. 
It  is  better  to  resect  a  piece  of  the  tube.  This  is  done  best  by 
making  a  small  longitudinal  incision  through  the  peritoneum  near 
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the  uterus,  drawing  out  the  tube,  cutting  off  from  1  inch  to  1^ 
inches,  and  letting  the  ends  slide  back.  The  incision  heals  with- 
out suture.  But  it  is  doubtful  whether  on  moral  grounds  it  is 
justifiable  gratuitously  to  deprive  a  woman  of  the  possibility  of 
becoming  a  mother.  Thus,  taking  everything  into  consideration, 
I  think  it  is  better  to  limit  Caesarean  section  to  the  safe  termina- 
tion of  the  present  pregnancy  and  not  to  include  in  it  any  kind 
of  measure  tending  towards  prevention  of  future  pregnancies. 

It  is  better  not  to  fold  the  peritoneum  in  over  the  edge  of 
the  incision  in  the  uterus.  The  muscular  surfaces  coalesce  bet- 
ter when  it  is  not  done;  but  when  the  peritoneum  is  movable 
enough  to  "do  so,  it  is  an  advantage  to  unite  it  outside  of  the 
incision  in  the  muscular  tissue,  where  it  serves  as  a  curtain  and 
contributes  to  the  perfect  closure  of  the  wound  in  the  uterus. 

If  there  are  signs  of  decomposition  of  the  uterine  contents,  or 
a  diseased  endometrium,  the  uterus  should  be  mopped  and 
washed  with  an  antiseptic  solution,  and  a  rubber  drainage-tube 
or  iodoform  gauze  drain  should  be  led  from  the  uterus  to  the 
vagina,  unless  the  operator  thinks  it  is  wiser  to  remove  the  whole 
organ  by  Porro's  operation. 

Cesarean  section  has  been  repeated  on  the  same  patient, 
even  as  often  as  four  times.  The  prognosis  for  the  repeated  opera- 
tion is  much  better  than  in  the  first.  Sometimes  this  may  be 
due  to  adhesions.  Perhaps  the  peritoneum  also  becomes  less 
sensitive.  But  the  chief  cause  is  probably  to  be  sought  in  the 
good  constitution  of  the  patients:  those  who  have  gone  safely 
through  the  ordeal  are  hardy  natures  which  do  not  easily  suc- 
cumb to  influences  that  might  overwhelm  others. 

In  exceptional  cases  Cipsarean  section  has  been  followed  by 
normal  labor  in  subsequent  pregnancies,  but  there  is  great  danger 
of  the  uterus  rupturing,  either  in  the  cicatrix  or  in  another  place. 

Prognosis, — All  statistics  from  pre-antiseptic  times,  when 
Caosarean  section  was  nearly  always  a  fatal  operation,  have  now 
only  historic  interest.  A  competent  man,  working  under  favor- 
able circumstances,  on  a  suitable  case,  need  fear  no  mortality 
from  Csesarean  section.  But  this  assertion  might  give  an  erroneous 
impression,  if  it  were  not  mitigated  by  a  statement  of  the  actual 
results  obtained,  as  far  as  they  are  known. 

Some  years  ago  Dr.  E.  Reynolds  collected  22  cases  operated 
on  in  Boston  by  himself  and  otliers,  in  which  all  mothers  and  chil- 
dren were  saved.  But  though  some  gynaecologists  have  escaped 
mortality,  others,  not  less  experienced,  and  working  under  the 
most  favorable  surroundings,  have  a  mortality  of  from  10  to  12 
per  cent.  Uniting  the  results  of  11  renowned  operators,  we  find 
346  operations  with  23  deaths,  or  6.6  per  cent.  But  Cavsarean 
section  is  not  performed  only  by  great  experts  in  model  hospitals. 
We  must  see  how  the  operation  works  in  the  hands  of  the  pro- 
fession at  large.     According  to  Frommers  Annual  Report,  there 
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were  during  the  last  ten  years  551  cases,  of  which  105  ended 
fatally,  or  19  per  cent.;  and  with  all  operations  successful  cases 
are  more  likely  to  be  put  on  record  than  those  ending  in  death. 

In  regard  to  the  foetus  the  prognosis  is  good.  If  it  is  in  good 
condition  at  the  time  of  the  operation,  it  ought  to  be  brought  into 
the  world  alive,  since  the  operation  itself  does  not  contain  any 
element  of  danger  to  it.  Still,  the  same  statistics  we  just  re- 
ferred to  show  a  fetal  mortality  in  the  hands  of  experts  in  model 
hospitals  of  about  5.7  per  cent.,  and  in  the  profession  at  large 
of  7.5   per  cent. 

Relation  to  other  Operations, — Caesarean  section  enters  chiefly 
in  competition  with  pubiotomy  and  craniotomy.  In  Caesarean 
section  the  fetal  mortality  is  much  less  than  in  pubiotomy — 7.5 
per  cent,  compared  with  17;  but,  on  the  other  hand,  the  ma- 
ternal mortality  is  more  than  3  times  as  large — 19  against  6. 
After  Ca?sarean  section  there  is  often  long  suffering  caused  by 
inflammation  and  adhesions,  and  the  abdominal  wound  may  lead 
to  ventral  hernia.  Csesarean  section  has  an  enormous  mortality  in 
unfavorable  cases, — that  is,  when  the  labor  has  been  protracted, 
the  patient  is  exhausted,  fruitless  attempts  at  delivery  have  been 
made,  and  antiseptic  and  aseptic  precautions  have  been  unsatis- 
factory; whereas  these  cases  yet  offer  a  fair  chance  for  recovery 
if  pubiotomy  can  be  performed  and  is  indicated.  Csesarean  sec- 
tion is  apt  to  cause  shock,  not  so  pubiotomy. 

We  have  said  that  with  a  minimum  conjugate  of  less  than  2 
inches  (5  centimetres)  Caesarean  section  should  be  performed, 
whether  the  foetus  is  alive  or  dead.  If  the  minimum  conjugate 
is  between  2  and  3  inches  (5-7^  centimetres)  or  the  foetus  is  ab- 
normally large,  Csesarean  section  should  be  performed  in  favora- 
ble cases.  If  the  case  is  unfavorable,  and  the  pelvic  dimensions 
are  large  enough  for  pubiotomy,  that  operation  should  be  tried. 
But  if  the  mother  refuses  to  be  operated  on,  there  is  nothing  else 
left  than  craniotomy, 

Caesarean  section  may  even,  like  pubiotomy,  take  the  place 
of  difficult  forceps  or  version  operations,  as  these  have  a  much 
larger  mortality  for  the  foetus  and  often  cost  the  mother  her  life. 

The  surroundings,  the  possibilities  for  assistance  and  after- 
treatment,  and  the  financial  condition  must,  independently  of 
purely  scientific  considerations,  have  considerable  influence  on 
the  choice  of  the  operation  to  be  performed.  A  man  working 
in  a  good  hospital,  with  all  desirable  assistance  at  command, 
having  to  deal  with  uncontaminated  cases,  may  prefer  the  com- 
paratively simple  operation  of  Ciesarean  section  to  others,  and 
is  justified  in  absolutely  refusing  to  perform  craniotomy  on  the 
living  foetus.  In  private  city  practice  we  shall  oftener  have  use 
for  pubiotomy;  but  in  country  practice,  where  the  physician 
perhaps  comes  from  a  long  distance,  where  skilled  assistance  is 
difficult  to  obtain,  where  there  are  numerous  obstacles  in  the 
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way  of  intelligent  after-treatment,  the  practitioner  will  probably 
often  have  to  resort  to  craniotomy  even  in  cases  that  would  be 
suitable  for  Csesarean  section  or  pubiotomy. 

In  pubiotomy  we  have  an  easy  and  safe  operation  by  which 
mother  and  foetus  may  be  saved.  In  certain  cases  vaginal  Csesa- 
rean  section  may  take  the  place  of  the  abdominal  Csesarean  sec- 
tion, but  that  operation  requires  considerable  operative  skill. 

§  2.  Vaginal  Csesarean  Section. — Unlike  abdominal  Caesarean 
section,  the  vaginal  is  a  modern  operation  invented  by  Diihrssen, 
1896.  It  may  be  conservative  or  combined  with  extirpation  of 
the  uterus,  when  it  is  called  radical, 

1.  Conservative  vaginal  section  is  also  termed  anterior  vaginal 
hysterotomy  (Bumm). 

Modus  Operandi, — First  Step. — The  patient  is  placed  in  dor- 
sal or  elevated-pelvis  position.  The  cervix  is  exposed  with  large 
univalve  specula  as  for  hysterectomy.*  A  traction-forceps  is 
fastened  to  each  lateral  angle.  An  incision  is  made  in  the 
median  line  of  the  anterior  wall  of  the  vagina  about  5  to  7  cen- 
timetres (2  to  3  inches)  long  up  to  the  uterovaginal  junction. 
Next,  the  bladder  is  separated  from  the  vagina  and  cervix, 
which  mostly  can  be  done  bluntly.  The  severing  of  the  loose 
connective  tissue  between  the  organs  should  not  extend  more 
than  2  finger-breadths  from  side  to  side,  in  order  to  avoid  un- 
necessary hemorrhage.  The  bladder  is  pushed  up  with  a  small 
gauze  pad  held  in  a  dressing-forceps  to  the  level  of  the  internal 
OS,  where  the  peritoneum  of  the  vesico-uterine  pouch  comes  in 
sight.  Next,  the  anterior  wall  of  the  cervix  is  split  in  the 
median  line  up  to  the  same  point.  The  upper  portions  of  the 
wound  edges  are  seized  as  in  morcellement*  and  the  uterus  pulled 
down.  The  peritoneum  is  again  pushed  up  as  far  as  possible 
and  the  cervical  incision  prolonged  through  the  lower  portion  of 
the  body  of  the  uterus.  By  repeating  this  process  the  uterus 
can  easily  be  split  from  8  to  12  centimetres  (3-4i  inches),  with- 
out opening  the  peritoneal  cavity.  The  hand  is  inserted  through 
the  incision,  the  membranes  ruptured,  and  the  f(Ktus  delivered 
by  version  and  extraction.  This  is  feasible  even  with  mature 
foptuses  of  goodly  size.  If  the  traction-forceps  are  in  the  way, 
they  may  be  removed  temporarily  or,  what  is  better,  they  are 
from  the  beginning  replaced  by  strong  threads  serving  as  guy- 
ropes. 

Second  Step. — After  delivery  the  accoucheur  should  await 
the  spontaneous  loosening  of  the  placenta,  which  may  take  about 
15  minutes,  and  by  which  much  loss  of  blood  is  avoided.  But 
if  the  woman's  condition  demands  immediate  relief,  the  placenta 

^Garrij^ues,  Diseases  of  Women,  3d  ed.,  p.  510;  (iyneoology,  1905,  p.  277. 
'Gamgues,  Diseases  of  Women,  3d  ed,,  p.  575;  (Iyneoology,  1905,  p.  281. 
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may  be  peeled  off.  This  should  under  all  circumstances  be  done 
before  the  wound  edges  are  sutured. 

Third  N.'t'/).— The  incisions  in  the  uterus  and  vagina  are 
cK^i^ed  with  interrupted  catgut  sutures. 

If  the  head  is  impacted,  so  that  version  is  inipos.sible.  the 
extraction  by  forceps  is  substituted.  If  the  fcetus  is  dead,  the 
head  is  perforated  and  forceps  applied.  If  the  anterior  incision 
diH^s  not  give  room  enough  another,  smaller,  incision  from  4 
to  i>  centimetres  (U — 2*  inches)  long  is  made  in  the  median 
lino  of  the  posterior  wall  of  the  cervix.  If  this  is  deemed  advii*- 
able  from  the  beginning,  a  circular  incision  is  made  around  the 
cervix  at  the  uterovaginal  junction  and  the  tissues  are  pushed 
up  all  around.  Some  recommend  to  begin  with  dilating  the 
cervical  canal  as  far  as  it  can  be  done  without  any  violence. 
As  advantages  of  this  procedure  it  is  claimed  that  the  incisions 
become  shorter,  and  that  free  drainage  is  insured. 

The  bleeding  is  mostly  venous  and  stops  on  compres.sion:  if  it 
does  not,  it  is  checked  by  circumvention  (carrying  a  ligature 
with  a  curved  needle  around  the  tissue  from  which  the  blood 
comes).     Arteries  are  tied  separately. 

Some  have  added  Schuchardt's  vaginoperineal  incision/  by 
which  much  space  is  gained,  but  the  hemorrhage  consideral>ly 
increased. 

Indicaiious. — This  operation  is  so  new  that  there  is  great 
diversity  of  opinion  among  leading  ol)stetricians  in  regard  to 
its  indications.  As  a  matter  of  fact  it  has  been  performed  for 
ecUimpsia,  placenta  pra^via,  uncontrollable  vomiting,  and  pul- 
mo!iary  (edema.  It  is  indicated  also  in  the  induction  of  pre- 
mature labor  if  the  usual  stimuli  fail  to  bring  on  labor-pains. 

It  should  be  undertaken  only  in  hospitals,  with  trained  a.*- 
xistants.  It  lies  not  within  the  domain  of  the  average  physician, 
auil  even  first-class  accoucheurs  may  not  feel  competent  to  per- 
l\»rm  it.  Only  expert  gynaecologists  with  considerable  exi)eri- 
enco  in  vaginal  work  should  enter  upon  it.  Some  of  the  mo.^t 
Nkilful  operators  have  found  it  very  hard  to  control  hemorrhage. 
:iitd  rapidity  of  execution  plays  an  important  role  in  success?. 
l>uhi>o4en,  the  inventor,  says  delivery  may  be  accomplished  in  a 
U'w  seconds.  Westphal  used  o  minutes,  Bardeleben  says  from 
10  ii»  IT)  are  needed. 

I  he  operation  otYers  tlie  great  advantage  that  ihe  u'erus 
mo*i  />«•  emptied  at  (inif  stofje  of  jtreijuancy  independent  of  labor- 
i»Aitn\,  but  besich^s  the  danger  of  hemorrhage  the  wounds  do  not 
;il\\a>s  heal  by  first  intention  and  in  the  cervical  portion  the 
h|KH  have  remained  ununited.  It  is  also  a  (juestion  how  the  cica- 
iiJcoH  will  l)ehave  in  a  new  pregnancy.  Perhaps,  they  will  be 
\uihW  lo  rupture. 


'Garriguee,  Diseases  <if  Women,  3d  ed.,  p.  550. 
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Of  the  published  21  riises  uf  eclampsia  {1904),  in  which  do* 
livery  was  accoirijilished  by  iiieaiis  of  vaginal  Cjcsarcan  section, 
9  died — a  niortality  of  43  |>er  cent.,  which  is  surjiassed  only  hy 
abdominal  Ca'sarean  section,  where  it  is  55  per  cent. 

As  a  rule  «:encral  anirsthesia  is  used,  liut  Ihe  o]>eratioii  lias 
been  performetl  satisfactorily  also  umlcr  Schh'ich's  h^cal  anirsthe- 
sia produced  by  multiple  injections  of  a  very  w^ak  solution  of 
morphine,  and  the  same^could  probably  be  done  with  eucaine* 

Several  operators  have  found  the  o])eration  easy,  others 
have  had  mucli  trouble  with  the  hemorrhage  or  in  hnding  the 
necessary  space  b*r  extractin^^  the  fretus,  and  in  soint^  cases  there 
have  occurred  tears.  It  has  sometimes  proved  diHicult  io  draw 
the  cervix  down  t^n  aceount  of  the  pregmiticy.  The  lenj^tli 
to  be  given  to  the  itu'isicui  depends  on  the  condition  of  the  tis- 
s!ues;  if  they  are  soft  and  yielding,  it  need  not  Ije  so  h^ng  as  wlien 
I  hey  are  hard  and  unelastic*  If  there  is  any  difficulty  in  eon- 
trolling  hemorrhage,  the  accoucheur  should  first  deliver  the 
woman,  wlu;*n  the  uterus  can  easily  be  j)ulleil  down  and  the 
bleeding  spot  l>rought   within   r(*ac!u 

If,  exce|>tionaily,  there  is  bleeding  from  the  inside  of  the 
uterus,  this  should  be  tam|Joned  with  iodoform  gauze  and  tlie 
end  left  hanging  into  the  vagina  for  drainage. 

The  operation  should  ahviys  be  extra]ieritoneal,  which 
becomes  especially  important  if  tliere  is  any  suspicion  of  the 
patient   being  infected. 

The  cervix  Tuay  be  cut  l*etween  two  ))airs  of  compression  for- 
ceps, which  (*ontriimte8  to  saving  blorab 

Dilatation  with  Bossies  and  other  ililators  has  given  much 
better  results  and  is  available  in  general  practice.  X'agina! 
Cu'sarean  section  should  tlierefore  Ijc  limited  to  eases  in  which 
the  cervix  is  iintlila table. 

Vaginal  Caxareaji  Section  (titer  Varfinat  Fixation.  —  Stmie 
cases  in  whicli  the  uterus  had  been  sutured  to  the  vagina'  have 
on  account  of  the  unnatural  position  rendered  childbirth  iiri- 
possibfe.  In  such  circumstances  recourse  must  be  had  to  ab- 
dominal or  vaginal  Casarean  section.  The  latter  is  in  these 
cases  more  (lifheult  than  wlien  no  fixation  has  iirecedecl.  The 
irjcision  severs  the  cond>ined  ut(Tine  and  vaginal  wall,  but  the 
bladder  lies  close  above  tlie  adherent  surface  and  must  be  re- 
spected. 

2.  Radiral  Vaginal  Ca'sarcan  Sertion. —Thh  is  the  vaginal  sec- 
tion eombinetl  with  extirpation  of  the  uterus. 

The  operation  is  used  for  carcinoma  of  the  vaginal  |)ortion 
and  cervix. 

Modu^  Operandi. ^Voviioii!^  that  are  in  the  way  are  curetted 
and  the  tissue  cauterized.     A  circular  incision   is  made  around 
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the  cervix.  Douglas's  pouch  is  opened,  the  bladder  separated, the 
parametria  ligated,  and  the  vesico-uterine  pouch  opened.  Next, 
the  uterus  is  drawn  down,  and  an  incision  made  in  the  median 
Hne  of  the  anterior  wall,  extending  10  centimetres  (4  inches)  above 
the  internal  os.  A  similar  incision  is  made  in  the  posterior 
wall,  but  shorter,  the  foetus  is  extracted,  the  placenta  removed, 
the  uterus  pulled  out,  the  broad  ligaments  ligated  and  the  uterus 
cut  loose.  The  stumps  of  the  Ugaments  are  fastened  in  the  vagina 
and  the  opening  in  it  closed.^     (Compare  p.  299.) 

The  vaginal  section  is  indicated  only  when  all  cancerous  tissue 
can  be  removed  by  it.  Otherwise  it  is  better  to  curette  and  cau- 
terize the  cervix,  and  deliver  the  foetus  by  abdominal  section. 


CHAPTER    XV. 

UTERO-OVARIAN    AMPUTATION. 

Utero-ovarian  amputation,  or  supravaginal  amputation,  is 
a  Capsarean  section  followed  by  hystero-oophorectomy.^ 

In  contradistinction  to  the  conservative,  or  classic,  Ca?sarean 
section,  this  is  a  mutilating  operation,  by  which  the  patient  is 
deprived  of  her  uterus,  tubes,  and  ovaries.  When  the  Italian 
obstetrician  Porro  introduced  it  in  1876,  it  was  received  with 
considerable  favor.  Although  the  mortality  in  the  beginning 
was  56  per  cent.,  that  seemed  a  decided  progress  compared  ^^ith 
C?psarean  section  as  it  was  then,  and  its  friends  even  looked  upon 
the  spaying  of  the  patient  as  one  of  its  advantages.  Accord- 
ing to  them,  a  woman  who  cannot  give  birth  to  a  child  has  no 
right  to  have  any.  But  how  often  do  we  not  find,  even  among 
poor  people,  the  natural  desire  for  offspring  strongly  developed? 
How  often  is  not  a  marriage  unhappy  because  it  is  childless? 
How  often  is  not  the  married  woman  despised  because  she  has 
no  children?  And  who  can  tell  of  what  he  deprives  humanity 
by  producing  artificial  sterility? 

Indications.  —  Porro's  operation  should,  therefore,  not  be 
looked  upon  as  a  substitute  for  the  conservative  Ca»sarean  section, 
but  should  be  reserved  for  special  cases: 

1.  When  a  patient  has  a  myoma  that  soon  would  require  myo- 

motomv: 

2.  When  there  are  so  extensive  vaginal  cicatrices  that  they 
form  a  barrier  to  the  outflow  of  the  lochial  discharge; 

3.  When  the  uterus  is  infected,  or  has  suffered  much  by  the 


Refer- 
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vain  efforts  of  natural  labor  or  unsuccessful  attempts  at  delivery 
by  other  methods  ; 

4.  When   the   f^rtus  has  become  decomposed  : 

5.  When  it   is    impossible    in   any  cither  way  to  control    the 
hemnrrhage  after  the  conservative  Ciesarean  section  ; 

6.  Rui>ture  of  the  uterus,  if  abdnminal  section  is  indicated^ 
and  suture  of  the  uterine  wound  does  not  seem  safe. 

Some  add  osteomalacia,  but  since  it  is  only  the  ovaries  that 
have  the  disastrous  effect  on  the  bones  of  the  pelvis,  it  is  much 


^ 


Poim'sopemtlon.  a,  mitttre  of  peritoneum  ^k?]ow  pedicle:  b,  siiture  of  peritoneum  *bove 
pedicle;  r  conix  tninftA^tiHt  with  crujs»ed  piii^;  iitMtniriiriH]  woutid  purtiuMy  c!nim'>rl  with  superficiul 
iuturt»  t  deep  otipjt  plMnjfl, 


safer,  if  the  uterus  is  healthy,  to  leave  it  and  remove  only  the 
adnexa. 

ModiiH  Operandi. — The  first  step  is  to  perform  Ciesarean  sec- 
tion. The  second  is  to  amputate  tlae  uterus  and  its  afipendages. 
The  stump  may  be  treated  by  the  extra-abdominal  method  or  the 
intrQ-ahdominal,  retro jterUoneQl  met lifKb 

1.  The  Extra-ahdofninal  Trralment  of  the  Pedicle.  —  Forro's 
Operation  (Fig.  41)0),^ — This  is  entirely  like  the  treatment  of  the 
pedicle  in  myomotomy  by  Hegar*s  method.^ 


'  Gamines,  Disea^ses  of  Women,  M  ed*,  p.  51% ;  Gynecology,  1905,  p.  290. 
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In  this  case  the  elastic  constrictor  is  intended  to  remain  until 
the  stump  falls  off,  and  is,  therefore,  fastened  in  a  permanent  and 
reliable  way.  The  rubber  tubing  is  laid  twice  around  the  cervix, 
drawn  very  tight,  and  crossed  once.  Then  the  ends  are  seized  in 
front  of  the  crossing  with  a  strong  pressure-forceps  and  tied  to- 
gether with  a  stout  silk  ligature  behind  the  forceps.  When  this 
is  tied,  the  ends  of  the  elastic  ligature  are  pulled  out  a  little  more, 
and  a  second  ligature  is  placed  at  some  distance  behind  the  first, 
and  all  the  ends  of  rubber  and  silk  ligatures  are  cut  short.  But 
in  order  to  avoid  asphyxia  the  fcrtus  should  be  first  helped  out 
before  the  tubing  is  secured  in  such  an  elaborate  way.  If  it  is 
dead,  it  is  better  not  to  open  the  uterus  at  all,  in  order  to  avoid 
infection  of  the  peritoneal  cavity. 

Another  way  of  securing  the  tubing  is  to  have  an  assistant  lay 
the  silk  ligature  on  the  top  of  the  first  half-hitch  of  the  knot, 
at  right  angles  to  the  elastic  Ugature;  next,  to  tie  this  with  a  second 
hitch;  and,  finally,  to  tie  the  silk  ligature  across  the  second 
crossing  of  the  elastic  ligature. 

As  soon  as  the  uterus  is  emptied,  it  is  well,  in  order  still  more 
effectively  to  guard  against  contamination,  to  pack  its  cavity 
with  sterilized  gauze.  The  manipulation  of  this  organ  is  much 
facilitated  by  fastening  a  traction-forceps  in  each  edge  of  the 
incision. 

Next,  the  uterus  and  the  broad  ligaments  with  the  adnexa 
are  cut  off  from  IJ  to  2  inches  (4-5  centimetres)  above  the  elastic 
ligature.  The  cervical  canal  is  disinfected  by  touching  it  with  un- 
diluted carbolic  acid.  All  arteries  seen  on  the  cut  surface,  espe- 
cially the  uterine,  the  ovarian,  and  the  azygos,  should  be  seized 
and  tied  separately,  and  the  peritoneal  covering  of  the  stump 
stitched  with  a  fine,  curved,  round  needle  and  a  continuous  catgut 
suture  to  the  peritoneum  near  the  lower  end  of  the  abdominal 
incision,  under  the  ligature,  so  as  to  close  the  peritoneal  cavity. 
The  remaining  peritoneal  edges  are  stitched  together,  and  the 
abdominal  wound  is  closed  as  in  other  laparotomies,*  leaving  a 
circular  furrow,  formed  by  the  receding  muscular,  fascial,  adipose, 
and  cutaneous  layers  of  the  abdominal  wall. 

In  order  to  avoid  the  dangers  of  infection  as  much  as  possible, 
the  amputation  of  the  uterus  may  to  advantage  be  postponed  un- 
til the  peritoneum  has  been  stitched  to  the  stump  and  its  borders 
united  above  it. 

The  stump  is  transfixed  with  a  pair  of  steel  pins  crossing 
one  another  above  the  ligature,  which  they  prevent  from  slipping, 
and  at  the  same  time  they  avert  drawing-in  of  the  stump  into 
the  abdominal  cavity.  Tn  order  to  preclude  pressure  against  the 
abdominal  wall,  a  little  gauze  pad  is  put  under  the  needles.  The 
cut  surface,  as  well  as  the  surrounding  furrow,  is  covered  i^ith 


>  Garrigues,  Diseases  of  Women,  3d  ed.,  p.  649  ;  Gynecology,  1905,  p.  285. 


UTERO-OVARIAN  AMPUTATION.  707 

a  mixture  of  3  parts  of  tannin  with  1  part  of  salicylic  acid. 
Finally,  the  wound  is  dressed  as  after  conservative  Cajsarean 
section  and  other  laparotomies. 

The  stump  falls  off  after  from  15  to  20  days,  leaving  a  deep, 
funnel-shaped  depression,  the  necrosis  extending  beyond  the 
clastic  ligature.  This  surface  is  dressed  daily  with  iodoform  gauze 
until  it  is  healed. 

In  leaving  the  above-described  furrow  free  between  the  stump 
and  the  abdominal  wall,  except  the  peritoneum,  a  great  source 
of  infection  and  death  has  been  eliminated;  but,  on  the  other 
hand,  a  weak  point  is  left  in  the  abdominal  wall,  and  it  is  necessary 
for  the  patient  to  wear  an  abdominal  supporter. 

If  the  accoucheur  does  not  feel  competent  to  do  the  peritoneal 
suturing,  or  if  the  patient's  condition  imposes  the  utmost  speed, 
the  abdominal  wound  may  simply  be  closed  around  the  stump 
with  interrupted  sutures,  and  then  the  whole  operation  is  simpler 
and  more  expeditious  than  conservative  Caesarean  section. 

2.  The  Intra-abdominaly  Retroperitoneal  Method. — The  extra- 
abdominal  treatment  is  the  original  Porro  operation,  and  recom- 
mends itself  as  the  simplest,  most  expeditious,  and  safest,  but 
the  intra-abdominal  method  has  the  great  advantage  that  the 
abdominal  wound  is  entirely  closed,  and  no  tissue  undergoes 
necrosis.  The  procedure  is  exactly  the  same  as  in  supravaginal 
amputation  for  myoma,*  but  on  account  of  the  size  of  the  blood- 
vessels during  pregnancy,  ha^mostasis  is  more  difficult. 

After  having  delivered  the  child  and  before  excision  of  the 
womb,  a  flap  of  peritoneum  is  dissected  off  in  front  and  behind 
from  the  uterus.  When  the  uterus  has  been  cut  off  and  the  ar- 
teries on  the  cut  surface  tied  separately,  the  lips  of  the  cervix 
are  stitched  togethei:  and  then  the  two  peritoneal  edges  are  united 
by  a  running  symperitoneal  suture  along  the  whole  wound.  Next 
the  elastic  constrictor  is  removed,  the  pedicle  dropped  into  the 
abdomen,  and  the  incision  in  the  abdomen  closed. 

If  the  uterus  is  infected,  the  extra-abdominal  treatment  is 
the  better  one,  but  with  an  aseptic  uterus  the  intra-abdominal 
retroperitoneal  method  is  preferable, 

Utero-ovarian  amputation  may  be  performed  at  the  time  con- 
venient for  the  operator.  Everything  needed  can  be  prepared  at 
leisure,  and  the  operation  can  be  done  before  the  patient  has  lost 
any  of  her  strength  by  ineffectual  efforts  at  delivery  through  the 
natural  passages.  But  often  the  obstetrician  does  not  see  the 
patient  until  after  she  is  infected,  and  an  immediate  operation 
is  her  only  chance  of  recovery. 

Prognosis.  —  Not  long  ago  utero-ovarian  amputation  had  a 
maternal  mortality  of  37  per  cent.,  but  it  must  be  remembered 
that  the  operation  is  frequently  chosen  because  the  case  is  too 

'  Oarrigues,  Diseases  of  Women,  3d  ed.,  p.  518  ;   Gynecology,  1905,  p.  283. 
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bad  for  the  conservative  Ca*sarean  section.  During  the  last 
few  years  there  have  been  performed  111  Porro  operations  by 
great  operators  with  a  loss  ot  only  11  women, — that  is,  about  10 
per  cent. 

Utero-ovarian  amputation  causes  still  more  shock  than  the 
conservative  Civsarean  section.  The  ha^mostasis  often  has  proved 
very  difficult.  There  is  great  danger  of  peritonitis  and  septicemia. 
Other  mishaps  met  with  have  been  non-union  of  the  pedicle, 
tetanus,  pulmonary  oedema,  hy{)er pyrexia,  heart-clot  starting 
from  a  femoral  thrombus,  etc. 

The  infantile  mortality  varies  much  with  the  mother's  condi- 
tion, but  it  is  always  great.  Modern  statisticians  give  it  as  16,  21, 
or  24  per  cent. 

Apart  from  the  immediate  result,  the  extirpation  of  the  in- 
ternal genitals  has  often,  as  stated  above  (p.  698),  a  bad  influence 
on  the  general  health. 


CHAPTER  XVI. 

PANHYSTEKECTOMY. 

Some  obstetricians  have  gone  one  step  farther  and  extirpated 
the  whole  uterus,  inclusive  of  the  cervical  stump,  which  compli- 
cates the  operation  still  more.  The  extirpation  may  be  done 
from  the  abdomen  or  from  the  vagina. 

§  I.  Abdominal  Hysterectomy. — Indwations, — The  indica- 
tions are  chiefly  the  same  as  for  supravaginal  amputation: 
(1)  Death  of  the  f(rtus  with  infection  of  the  uterus  ;  (2)  vaginal 
cicatrices  that  prevent  the  free  discharge  of  the  lochia;  (3)  a 
myoma  of  the  cervix  that  cannot  be  enucleated  at  the  time  of 
the  operation;  (4)  rupture  of  the  uterus  under  the  above- 
mentioned  conditions  (see  pp.  556,  699). 

If  there  is  an  inoperable  carcinoma  of  the  cervix,  it  is  better  to 
perform  supravaginal  amputation  and  leave  the  neoplasm  alone, 
or  to  curette  and  cauterize  the  cervix  and  deliver  by  Ca»sarean 
section. 

The  total  extirpation  of  the  uterus  offers  the  advantage  over 
any  kind  of  utero-ovarian  amputation  that  the  danger  of  infec- 
tion is  minimized,  and.  compared  with  the  extraperitoneal  method 
of  the  treatment  of  the  stump  in  Porro's  operation,  there  is  less 
danger  of  intestinal  obstruction,  a  shorter  convalescence,  and 
less  danger  of  consecutive  ventral  hernia.  But  in  spite  of  these 
great  benefits  the  writer  hesitates  to  recommend  the  operation 
to  the  profession  at  large.  Obstetric  operations  ought  to  be  as 
simple  as  ])()ssihle.    They  obtrude  themselves  on  the  general  prac- 
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titioner  when  they  are  not  expected,  and  he  has  often  to  act  under 
highly  unfavorable  surroundings  and  with  deficient  assistance. 
Every  practitioner  who  can  amputate  an  arm  or  a  leg  can  perform 
the  conservative  Caesarean  section.  Porro's  operation  in  the  strict 
sense  of  the  word — utero-ovarian  amputation  with  extra-abdom- 
inal treatment  of  the  stump — is  even  simpler.  But  when  we 
come  to  the  intra-abdominal  treatment  of  the  stump,  we  enter 
on  the  domain  of  the  highest  gynaecological  work,  and  this  is 
still  more  the  case  with  the  total  oophorohysterectomy. 

Modus  Operandi. — The  vagina  is  packed  with  gauze  in  order 
to  lift  it  and  mark  the  line  of  demarcation  between  it  and  the 
cervix.     The  abdominal  incision  is  made  long  enough  to  allow 


Fig.  491. 


Baer's  traction-forceps. 

the  operator  to  lift  the  uterus  out  with  its  contents.  The  elastic 
constrictor  is  put  around  the  cervix,  and  the  Ca^sarean  section  is 
performed  as  described  above;  but  the  uterus  is  closed  only  with 
deep  sutures  in  order  to  prevent  hemorrhage  from  .the  wound 
during  the  following  extirpation  of  the  uterus. 

The  patient  is  placed  in  the  elevated-pelvis  position.  The 
operator  stands  on  her  left  side  and  his  assistant  opposite  to 
him.  The  top  of  the  uterus  is  seized  with  a  strong  traction- 
forceps  (Fig.  491)  and  drawn  by  the  assistant  over  to  his  side. 
The  left  infundibulopelvic  ligament  containing  the  ovarian  ves- 
sels is  tied,  a  clamp  put  inside  of  the  ligature,  and  the  ligament 
cut.  Next,  the  round  ligament  with  the  funicular  artery  is  tied 
and  clamped,  and  the  first  incision  extended  down  towards  the 
cervix  in  the  neighborhood  of  the  uterine  artery.  Then  the  left 
uterine  artery  is  tied,  clamped,  and  cut.  An  incision  is  carried 
from  this  point  transversely  over  to  the  opposite  point  on  the 
other  side,  but  only  through  the  peritoneum.  This  flap  contain- 
ing the  bladder  is  separated  with  closed  blunt  scissors  from  the 
uterus.     A  similar  smaller  flap  of  peritoneum  is  separated  from 
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the  posterior  surface  of  the  uterus.  After  that  the  vagina  is 
opened  just  under  the  cervix  in  the  left  side  vault,  and  the  open- 
ing extended  with  scissors  all  around,  and  as  soon  as  there  is 
room  the  cervix  is  seized  through  the  incision  and  pulled  upward 
and  over  to  the  right.  Next,  the  right  uterine  artery  is  tied 
and  severed,  then  the  right  round  ligament,  and  finally  the  right 
infundibulopelvic  ligament,  so  that  the  whole  uterus  and  its  ap- 
pendages are  removed  in  one  piece. 

If  any  other  artery  than  the  6  mentioned  bleeds,  it  is  pro- 
visionally seized  with  a  clamp  and  tied  when  the  uterus  is  out 
of  the  way. 

The  cut  edges  of  the  broad  ligaments  are  brought  together 
with  a  running  catgut  suture.  When  the  vagina  is  reached,  this 
is  pulled  up  and  included  in  the  peritoneal  suture,  in  order  to 
prevent  future  prolapse.  The  opening  in  the  vagina  itself  may 
be  closed,  but  if  it  is  a  case  of  sepsis  it  is  better  to  leave  it 
open  and  put  a  drain  of  iodoform  gauze  into  it  from  the  perito- 
neal cavity,  and  I  am  inclined  to  think  that  even  in  aseptic  cases 
it  is  better  to  drain,  as  the  drainage  replaces  the  natural  discharge 
from  the  uterus. 

If  the  foetus  is  dead  and  the  case  septic,  it  is  best  not  to  open 
the  uterus  at  all,  but  to  extirpate  it  as  we  would  do  if  we  had  to 
deal  with  a  myomatous  uterus.  Finally,  the  abdominal  wound  is 
closed  as  after  other  laparotomies. 

Total  abdominal  extirpation  can  be  done  and  has  been  done 
with  success  during  pregnancy  and  labor,  but  I  doubt  that  others 
than  the  most  expert,  dexterous,  and  rapid  operators  will  do  well 
in  adopting  panhysterectomy  in  obstetric  practice. 

§  2.  Vaginal  Hysterectomy. — Total  hysterectomy  may  be 
performed  also  from  the  vagina.  As  a  rule,  we  may  say  that 
this  method  is  preferable  in  septic  abortion  cases,  while  in  deliv- 
eries at  or  Hear  term  the  abdominal  operation  is  generally  to  be 
preferred. 

In  this  respect  carcinoma  of  the  cervix  forms,  however,  an 
exception.  If  the  carcinoma  is  so  much  advanced  as  not  to  be 
operable,  we  have  said  above  that  it  is  best  to  perform  supra- 
vaginal amputation  and  leave  the  carcinoma  alone  or  to  curette 
and  cauterize  the  cervix  and  deliver  the  patient  by  Cspsarean 
section. 

But  if  the  cancer  is  operable,  it  has  of  late  been  recom- 
mended to  deliver  through  the  vagina  and  then  extirpate  the 
uterus  by  the  same  way  (p.  295),  and  this  has  been  done  both 
during  advanced  pregnancy  and  during  labor.  (See  Vaginal 
Cesarean  Section,  p.  701.) 
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CHAPTER   XVII. 

EMBRYOTOMY. 

Embryotomy  is  a  general  term,  comprising  all  the  operations 
by  which  the  body  of  the  foetus  is  diminished  in  order  to  de- 
liver it  from  the  maternal  body,  namely,  craniotomy,  decapitation^ 
evisceration,  hrachiotomy,  and  cleidotomy, 

§  I.  Craniotomy. — Craniotomy,  or  cephalotomy ,  is  an  opera- 
tion by  which  the  size  of  the  fetal  head  is  diminished;  and,  as  a 
rule,  the  foetus  is  thereafter  extracted. 

It  is  one  of  the  oldest  obstetric  operations,  frequently  resorted 
to  by  the  old  Greeks  and  Romans. 

Indications, — 1.  Dead  Foetus. — If  the  foetus  is  dead  and  there 
is  an  obstruction  in  the  way  of  its  progress,  or  the  mother's  con- 
dition makes  a  speedy  delivery  desirable;  and  if,  on  the  other 
hand,  there  is  no  absolute  indication  for  Caesarean  section,  the 
fetal  heal  should,  in  the  interest  of  the  mother,  be  diminished. 
Great  care  must,  however,  be  taken  not  to  make  a  mistake  in 
declaring  the  foetus  dead.  Fetal  heart-sounds  may  temporarily 
be  inaudible;  a  discharge  of  meconium  shows  only  that  the  foetus 
is  in  a  dangerous  condition;  a  pulseless,  prolapsed  cord  may  be- 
long to  a  twin.  It  is  only  by  following  the  case  for  a  longer  period 
that  the  accoucheur  can  satisfy  himself  that  the  foetus  is  dead. 

2.  Living  Fcetus, — With  the  great  advancements  made  in  ob- 
stetrics in  modern  times  through  pubiotomy  and  Csesarean  sec- 
tion, there  is  a  growing  indisposition  to  kill  the  foetus  in  order 
to  save  the  mother,  and  we  have  seen  above  that  the  Roman 
Catholic  Church  does  not  allow  its  adherents  to  have  this  opera- 
tion performed.  To  wait  till  the  fa^tus  dies  and  then  mutilate 
it,  is  not  only  sophistry,  but  often  leads  to  the  death  of  the 
mother  through  rupture  of  the  uterus,  exhaustion,  or  infection. 
The  writer  is  of  the  opinion  that  no  chief  of  a  public  lying-in  hos- 
pital should  be  compelled  to  kill  a  living  foetus  in  its  mother's 
uterus,  as  long  as  there  is  a  fair  chance  of  saving  both  by  means 
of  pubiotomy  or  CsRsarean  section.  But  in  private  practice  the 
accoucheur  will  in  most  cases  be  required  to  do  so,  if  thereby  the 
mother  can  be  saved;  and  especially  in  country  practice,  where 
the  doctor  comes  from  far  away  and  has  many  other  patients 
to  attend  to,  he  often  will  be  forced  to  sacrifice  the  foetus;  but 
as  far  as  possible  this  should  not  be  done  without  a  consultation 
with  another  practitioner. 

The  operation  is  indicated:  1,  in  contracted  pelvis  with  a 
minimum  conjugate  between  2  and  3  inches  (5-7^  centimetres); 
2,  with  too  large  a  foetus;  3,  with  tumors,  cicatrices,  or  other 
obstructions  in  the  soft  portion  of  the  genital  tract,  if  delivery 
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is  necessary  in  order  to  save  the  mother  from  actual  danger, 
threatening  her  life,  and  it  cannot  be  accomplished  in  a  con- 
servative way;  4,  in  unfavorable  presentations,  positions,  or  en- 
gagements, such  as  brow  presentations,  face  presentations  \iith 
the  chin  turned  backward,  etc.  As  a  rule,  craniotomy  will  not 
be  resorted  to  on  the  living  foetus  until  delivery  with  forceps  or 
version  has  proved  impossible.  As  to  version  it  should,  however, 
be  remembered  that  the  greatest  danger  threatening  the  mother 
is  rupture  of  the  uterus,  and  there  may  be  such  a  distention  of 
the  lower  uterine  segment  and  the  cervix  that  the  introduction 
of  the  hand  would  produce  the  rupture. 

Conditions. — In  order  to  follow  the  indication,  certain  condi- 
tions nmst  be  present.  1.  The  pelvis  must  be  large  enough  to 
let  the  diminished  head  pass.  2.  The  os  must  be  so  dilated  that 
the  necessary  instruments  can  be  applied  to  the  head  without 
injury  to  the  mother;  and  if  extraction  is  to  follow  immedi- 
ately, the  cervix  must  be  so  dilated  that  this  can  be  done  safely. 
3.  The  head  nmst  be  within  reach. 

In  hydrocephalus  craniotomy  is  contraindicated.  There  the 
head  is  diminished  by  puncturing  it  with  a  trocar  through  a  fon- 
tanelle  or  suture.  When  the  serum  is  let  out  the  head  may  col- 
lapse sufficiently  for  the  child  to  be  born,  and  craniotomy  should 
be  abstained  from,  as  such  children  whose  heads  were  merely 
punctured  have  been  born  alive  and  lived  several  days,  which 
may  have  important  legal  consequences. 

With  after-coming  head  it  is  never  necessary  to  use  craniotomy 
on  the  living,  because  the  child  will  be  dead  within  a  few  minutes. 

Craniotomy  is  a  general  term  that  includes  several  operations: 
perforation,  craniocTasis,  cephalotripsy,  removal  of  the  cranial 
vault,  and  basilysis. 

Perforation. — The  patient  is  anaesthetized  and  placed  across 
the  bed  or  on  a  table.     The  pubes  are  shaved  off,  or  at  least  cut 

Fig.  492. 


Niu'gele's  perforaU.r. 

short,  and  the  vagina  is  disinfected.  The  four  fingers  of  the  left 
hand  are  introduced  into  the  vagina,  so  as  to  protect  it  on  all 
sides  against  injury  from  the  perforator.  An  assistant  presses  the 
head  well  down  on  the  brim,  while  the  operator  perforates  the 
skull.  Two  kinds  of  perforators  are  needed — Naegele's  scissor- 
shapod  perforator,  opening  outward  (Fig.  492),  and  Thomas's 
knife  concealed  in  a  screw-pointed  tube  (Fig.  493). 

Naegele's  instrument  can  on  the  head  be  used  for  perforation 
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only  at  a  fontanrlle  or  a  suture.  It  is  introduced  closed  and  pushed 
in  to  the  wings.  Then  the  bar  at  the  posterior  end  is  east  loose, 
and  the  instrument  ofiened  to  its  full  width,  cutting  in  both  iJirec- 
tions.  Next,  it  is  ekised  again  and  reintrodneeii  at  right  angles  to 
the  first  cut,  and  made  to  cut  as  before.  This  instrument  is  of 
partieular  value  with  after-eoming  head,  when  perforation  is  made 
through  the  vertebral  column  (p.  714),  since  it  can  be  used  for 
cutting  the  skin  anri  muscles,  as  well  as  bones  and  membranes. 

For  all  other  purposes  Thomas's  perforator  is  far  preferable. 
With  it  the  operator  is  entirely  independent  of  fontanelles  and 
sutures.     Whatever  portion  of  the  head  is  most  accessible  is  per- 
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T.  GaUlartl  ThomBU's  perforator. 

'^forated  by  screwing  the  instrument  into  the  skull  and  pushing  it 
to  the  protruding  rinu  By  pressure  a  strong  knife  is  made  to 
project  sidewise  from  tlie  tul)e  and  cut  whatever  is  in  its  way. 
By  repeating  the  cutting  in  a  different  direction  a  crucial  incision 
is  made  through  the  skull, 
^p  As  the  head,  as  a  rule,  slides  forward,  the  handle  of  the  per- 
H^orator  should  l>e  well  depressed  towards  the  perineum  and 
the  instrument  iiiserted   behind   the  symi>hysis. 

Whether  we  use  one  instrument  or  the  other,  when  the  crucial 
incision  is  made,  the  instrument  should  be  closed  and  moved  in  all 
directions  inside  of  the  cranium,  so  as  to  break  U)j  the  brain.  If 
the  fretus  is  alive,  i>artieuiar  jmins  should  be  taken  to  destroy  tlie 
medulla,  which  causes  instant  death  and  avoids  the  harrowing 
spectacle  of  the  child  being  born  nuitilated  and  still  alive. 

It  is  not  necessary  to  wash  out  the  cerebral  substance.  I 
think  even  it  is  t>etter  not  to  do  sf>,  becausf  in  most  cases  the 
perforated  head  will  be  extracted  witli  an  obstetrical  ft)rceps,  and 
in  order  that  the  instrument  may  get  a  grip  on  the  head  this  ought 
not  to  be  too  small  and  flaccid. 

If  the  operator  prefers  to  turn  and  extract  manually,  it  may 

be  well  to  empty  tin*  skull,  which  can  easily  be  done  after  it  is 

broken  up,  by  introducing  a  metal  tube  connected  with  a  f*Muitain 

■(fringe.     Great  care  should  be  taken  to  cover  spicula^  well  with 

''^the  scalp,  so  as  to  prevent  them  from  wounding  the  inside  of  the 

womb. 

If  the  OS  is  not  sufficiently  tlilated  at  the  time  of  tire  j>erfora- 
aon,  it  is  better  to  leave  the  case  tu  nature  or  dilate  the  os 
rtificiallv  before  extraction. 


714 


OBSTETRIC  OPERATIONS. 


The  afler-coming  head  may  be  perforated  through  the  occipi- 
tal  bone  or  one  of  the  hjwer  side  fontanelles,  lieliiud  the  ear, 
through  the  mouth,  or  through  the  vertebra!  col u urn.  For  this 
last  purpo.>e,  a  longitudinal  incision  is  made  in  the  median  line 
of  the  neck  or  back,  some  arches  of  vertebra^  are  cut,  and  the 
perforator  is  pushed  through  the  foramen  magnum.  When  the 
brain  is  Ijroken  up  it  may  be  washed  out  as  stated  aVrove. 

As  a  rule,  perforation  is  followed  up  by  extractiofi.  We  have 
said  that  this  may  sometimes  be  done  with  force|>s  or  by  version, 
but  if  there  is  a  considerable  obstruction,  other  means  will  be 
required, 

Cranioclasis, — The  cranioclast  was  invented  by  Sir  J.  Y. 
Simpson  and  much  improved  by  Carl  Braun.  Simpson's  instru- 
ment is  smaller  and  was  designetl  both  to  extract  the  head 
and  to  break  off  bones  from  the  skull    (Fig.  494).     Braun  has 
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J.  Y,  ^iinpeon's  cniTifonlasL 


retained  the  principle  of  an  internal  and  an  external  blade,  but 
has  made  the  instrument  larger  and  more  jjowerful  and  added 
a  compressing  screw  at  the  handles  (Fig,  495). 

Himpsons's  instrument  is  rarely  used,  as  its  name  would  in- 

FiG.  495. 


dicate.  to  break  up  the  skull,  and  Braun's  not  at  alb 
excellent  instrument  of  extraction  after  perforation. 


1 1  is  a  most 
It  consists 


of  two  l)lades,  locked  like  those  of  a  forceps.     Both  have  a  small 
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curve  in  the  same  direction,  so  that  one  fits  into  the  other; 
the  inner  is  solid,  the  outer  foDestrated,  and  both  are  serrated, 
so  that  both  working  together  have  a  good  grip  on  the 
intermediate  bone  and  scalp.  The  solid  blade  is  passed  through 
the  opening  made  with  the  perforator,  and  the  fenestrated  be- 
tween  the  fetal  scalp  and  the  uterus.  If  the  pieee  of  bone  first 
seized  l>reaks  off,  the  instrument  is  reapplied  on  anotlier  part  of 
the  cranial  vault.  The  great  value  of  the  eranioclast  as  compared 
with  the  ccphalotribe,  which  is  an  older  instrument,  is  that  it  is 
easier  to  apply,  takes  less  room  in  the  pelvis,  is  better  ht  for 
traction,  and  draws  the  head  out  into  a  long  body  instead  of 
making  it  protrude  more  in  one  (dace  while  diminishing  it  in 
another.  The  author  has  sometimes  combined  tlie  eranioclast 
of  Simpson  with  the  forceps,  and  was  well  satisfied  with  the  result. 

CEPHALOTniPSY.  — The  cephalotribe  is  a  powerful,  narrow- 
bladed  forceps,  witii  slight  pelvic  curvature  and  still  less 
cephalic  curvature.  It  may  have  solid  or  fenestrated  blades, 
which  are  brought  together  with  a  screw.  It  is  meant  for  crush- 
ing and  extracting  the  head.  One  of  the  best  instruments  of 
this  kind  is  that  of  Braxton  Ilicks  (Fig.  496). 

The  bhides  are  applied  on  two  opposite  points  of  tlu:*  bead,  un- 
der the  guidance  of  tiie  four  fingers,  great  care  being  taken  not 

Fuj.  490. 
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to  injure  the  cervix.  If  possible  the  instrument  should  be  ap- 
plietl  in  an  oljlit|ue  diameter,  so  as  to  enable  the  parts  protruding 
when  pressure  is  made  to  find  room  in  Uie  other  oblique  diameter. 
The  cephalotribe  may  Ire  used  also  on  the  pelvic  end.  The  in- 
strument is  locked  like  a  forceps  and  screwed  together  slowly, 
as  otherwise  the  head  might  slip  away  from  its  grasp.  It  often 
is  necessary  to  reapply  it,  which  may  be  difhcult  when  a  furrow 
is  made  by  the  first  application.  It  is  reconiTuended  to  allow 
labor-pains  to  work  in  the  intervals,  and  to  let  an  hour  or  even 
2|  3,  or  4  hours  elapse  before  the  instrument  is  reapplied.    If  the 
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cephalotribe  is  used  for  extraction,  the  accoucheur  should  follow 
every  rotation  observed  on  the  head.  The  body  of  the  foetus  is 
usually  so  soft  that  when  the  head  is  extracted  it  does  not  offer 
any  serious  obstacle  to  delivery.  If  it  exceptionally  does,  the 
cephalotribe  may  be  applied  to  it.  Since  the  cranioclast  has  be- 
come popular  in  Great  Britain  and  Germany,  some  obstetricians 
are  inclined  to  do  away  with  the  cephalotribe,  which  is  a  French 
instrument. 

Removal  of  the  Cranial  Vault. — When  the  pelvis  is  very 
narrow  it  has  been  found  expedient  to  break  off  piecemeal 
the  whole  bony  vault  of  the  cranium.  This  is  done  with  instru- 
ments called  craniotomy 'forceps  J — for  instance,  that  of  Thomas 
(Fig.  497.) 

They  are  strong  bone-forceps,  which  are  introduced  with  one 
jaw  inside  of  the  bone  and  the  other  between  the  bone  and  the 

Fig.  497. 
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Tlioma8'8  cranlotomy-foreepe. 

scalp.  By  a  sudden  wrench  of  the  wrist,  as  large  a  piece  as  possible 
is  broken  off,  great  care  being  taken  to  prevent  it  from  wound- 
ing the  soft  parts  of  the  genital  canal.  In  this  way  the  whole 
vault  of  the  cranium  may  be  removed,  and  it  is  then  recommended 
to  turn  the  face  downward,  which  probably  will  be  feasible  by 
means  of  the  cranioclast  or  the  craniotomy-forceps.  The  distance 
from  the  orbit  to  the  chin  of  the  foetus  is  only  about  one  inch. 
If  then  there  is  a  space  of  3  inches  (7i  centimetres)  from  side 
to  side,  the  remainder  of  the  head  may  be  pulled  out. 

Basilysls. — Perforation  attacks  only  the  cranial  vault,  and 
the  cephalotribe  may  not  succeed  in  crushing  the  much  stronger 
bones  forming  the  base  of  the  cranium.  Special  instruments  have 
therefore  l)oen  devised  for  breaking  up  this  part.  In  France  they 
use  Tarnier's  basiotribe  (Fig.  498). 

The  basiotribe  consists  of  three  parts, — 1,  a  straight  perfo- 
rator with  screw-point  that  is  to  pass  through  the  vault  and  into 
the  base;  2,  a  blade  to  be  applied  outside  the  head  and  jointed 
to  the  perforator,  so  as  to  make  of  it  a  modified  cranioclast:  3, 
a  second  blade  to  be  applied  when  necessary  to  the  side  of  the 
head  opposite  to  that  which  was  caught  by  the  first,  so  as  to 
make  of  the  instrument  a  modified  cephalotribe. 


Another    instrument,    tlie    baKilysi,    lias    been    invented    by 
Prof.  A.  R.  Simpson,  of  Edinburgh  (Fig,  499).     It  consists  of,  1, 


T*mler*a  lia«lutrlbu 


a  perforator  mth  screw-point,  wliich  ean  be  opened  in  two  halves 
by  means  of  a  screw- bar;  and  2,  an  outer  soUil,  serrated  l)lade, 


Fig,  199. 


lich  articulates  with   the  first,  as  in  a  eraniorlast.     The  same 
"screw  which  serves  to  open  the  inner  stem.  I>eing  turned  the  other 
way,  presses  the  outer  blade  against  the  perforator.     This  would 
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seem  to  be  an  excellent  instrument.  The  perforator  is  bored 
through  the  vault  and  the  base,  which  are  broken  up  by  separat- 
ing the  component  parts  of  the  perforator,  and  then  the  outer 
blade  is  introduced  and  jointed  with  the  former,  constituting  a 
cranioclast. 

All  these  operations  may  be  facilitated  by  turning  the  patient 
on  the  left  side  and  introducing  a  large  Sims  speculum,  which  not 
only  allows  us  to  see  what  we  are  doing,  but  also  offers  a  perfect 
protection  for  the  posterior  wall  of  the  vagina  and  the  vulva. 

The  crotchet  is  a  sharp  steel  hook  with  a  curved  shank  and 
a  handle  (Fig.  500).     It  used  to  be  hooked  on  to  the  inside  of 
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the  base  of  the  cranium;  but,  if  it  loses  its  grip  while  forcible 
traction  is  being  made,  it  is  so  dangerous  both  for  patient  and 
doctor  that  with  good  reason  it  has  been  discarded  nearly  every- 
where. 

Prognosis. — With  our  present  antiseptic  measures  and  with 
average  skill  on  the  part  of  the  obstetrician,  a  simple  perfora- 
tion should  have  no  maternal  mortality.  Still,  at  a  not  very 
remote  date,  Wyder*  collected  168  miscellaneous  cases,  with  a 
mortality  of  14  per  cent.,  and  in  the  clinic  of  Halle  and  the  poli- 
clinics of  Berlin  and  Leipsic,  where  it  is  to  be  presumed  the  opera- 
tion was  well  performed,  there  were  215  cases,  with  a  mortality 
of  12,  or  5.6  per  cent  The  trouble  is  that  these  cases  frequently 
have  been  in  the  hands  of  ignorant  midwves  and  inferior  physi- 
cians, who  delay  asking  for  help  in  time,  and  thus  expose  the 
woman  to  exhaustion  and  infection. 

The  cephalotribe  is  a  formidable  instrument,  which  besides 
crushing  the  fcetus  is  apt  to  inflict  injury  on  the  mother.  Good 
reports  come  of  the  results  obtained  with  the  basiotribe;  and 
the  basilyst  has  the  great  advantage  over  it  of  having  only  one 
external  blade.  It  is  really  only  a  vastly  improved  cranioclast, 
an  instrument  that  almost  has  driven  the  cephalotribe  from  the 
field. 

Operations  by  which  the  whole  cranial  vault  is  removed  are 
necessarily  dangerous,  and  hardly  to  be  undertaken  by  anybody 
who  is  not  an  expert.  Fortunately,  cases  demanding  such  a 
treatment  are  exceedingly  rare,  and,  in* the  writer's  opinion,  the 
prospects  for  the  patient  would  be  better  if  CsBsarean  section 
were  perforniod,  not  to  speak  of  the  possibility  of  saving  the 
hfe  of  the  f(vtus. 


'  Wyder,  Archiv  fur  Gynftk.,  1887,  vol.  xxxii.  p.  50. 
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8  2.  Decapitation. — Decapitation  is  the*  operation  by  which 
the  head  of  the  fretus  is  severed  from  its  Inidy,  and  was  known  to 
the  ancient  classic  peoples. 

It  is  indkaled  in  transverse  presentatitui,  wlien  version  has 
been  ne^lecteii  or  has  proved  impossible,  or  would  be  too  danger- 
ous, as  it  would  be  hkely  to  jiroduce  rupture  of  the  uterus. 

As  a  rule,  the  arm  is  pn>hi[ised  and  the  shoulder  impacted  in 
the  pelvis.  By  vagina!  examination  we  feel  the  shoulder  or  part 
of  the  back,  and  when  with  dithcuUy  we  succeed  in  entering 
farther  we  may  reach  the  axilla  or  the  ribs  or  the  shoulder-blade, 
so  as  to  i>e  able  to  finrl  out  liow  the  ftetus  lies. 

Hooks  with  a  cutting?  edge,  such  as  Kamsl)otliam's,  which  is 
used  in  Enji^land,  are  too  dangerous  for  tlie  mother*s  genitals 
and  the  accoucheur's  fingers. 

Modus  Operandi, — Det-apitatiou  is  performed  in  an  easy  and 
safe  way  by  means  of  Braun's  ^^Schliisselhaken/' — i.e.,  key-hook 
(Fig,  501).    This  consists  of  a  steel  rod  bent  at  an  acute  rounded- 
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off  angle  and  ending  in  a  htth*  round  knob,  and  a  handle  set  at 
right  angles  to  the  stem. 

The  )jatient  is  |)lacetl  in  dorsal  i>osition,  anaesthetized  ami 
disinfected  as  usual.  The  accouclieur  introtluces  his  left  hand 
into  the  uterus,  if  the  head  hes  in  the  right  side,  seizes  the  neek, 

Pwith  the  index  aufl  middle  finger  behiml  and  the  thumb  in  front 
(Fig.  502),  and  pulls  it  down  as  nuich  as  possible.  Next,  he  in* 
troduces  the  hook  on  tlie  Hat  liehiml  the  syinfdiysis  until  it  has 
passeti  the  neck,  when  lie  turns  it  backward  so  as  to  make  it 
ride  over  the  neck.  The  fingers  should  be  kept  in  contact  with 
the  knob  of  the  instrument,  which  is  pulled  straight  down  as  far 
as  possible,  and  then  rotate*!  under  continue*!  traction,  severing 
the  vertebnr\  which  are  heard  ^racking.     The  truiscles  and  the 

,  .  skin  are  torn  with  the  instrument  or  severetl  with  scissors. 

^1  If  the  head  lies  in  the  left  side,  the  riglit  luind  should  be  used  to 
steady  the  neck,  and  the  instrument  worked  with  the  left  hand. 
Otherwi.se  the  movements  will  be  comnmnicated  to  the  head, 
which  may  injure  the  uterus. 
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If  Brauii's  instruiiient  is  not  at  hand,  the  neck  may  be  sev- 
ered with  strong  bhiut  scissors  or  the  chain  or  wire  of  an  6cra- 
seur,  if  it  can  be  brought  arouncl  the  neck,  which  uiuy  be  -!   • 
as  we  have  cx]jhiineil  in  speaking  of  impacted  breech  pren 
lion    (pp.   4011-41 1)»     If  scissors  are   used,    tlie    prolapsed    ami 

should    be    pulled    well 
Fiu.  5U2.  down    in    the    direcliou 

of  the  body  of  the  f(Ttu,«i, 
so  as  to  put  the  neck  on 
the  stretch. 

When  once  the  he&d 
is  separated  from  the 
Imdy,  the  hitter  is  easily 
extracted  l>y  the  pro 
lapsed  arm.  whereas  tlie 
head  may  bo  quite  diffi- 
cuit  to  remove.  If  the 
arm  is  not  |>rolapseJ» 
the  accoucheur  rfhouid 
try  to  bring  it  iJowii« 
If  he  does  not  succeed 
in  this,  he  may  try  to 
draw  the  ffetus  dtnvn  by 
means  of  a  blunt  hook 
ap[)lied  in  the  axillt 
(Fig.  ;iin.  p,  411). 

Braun's  key-hook  \\a» 
fotind  a  mighty  rival  in 
Gigli's  wire-saw,  which 
may  be  placed  either  on 
the   neck   or   the   ri 
In   the  latter  plac 
prolapsed  arm    remaill^^ 
in  connection  mih  the 
head,    which     18     more 
easily  extracted  by  tra 
tion  on  the  arm,    TheP 
is  a  si>ecial    instrument 
for  the  introduction  ar 
safe  management  of  the  saw  (Fig.  r>03).     It  consLst.s  of  two  eurvi 
tubes,  which   artirnlate  and  can   l>e  screwed    together.     At  tl 
upper  end  they  have  a  slot.    Throngh  the  interior  can  be  push€ 
a  stylet  composetl  of  a  stiff  rod  and  a  double,  thin,  flexible  sti 
band  ending  in  a  little  hook  for  adaptation  of  the  Gigli  wire-sal 
When  this  has  rejilnced  the  stylet,  the  handles  are  put  on  and_ 
the  saw  is  worked.     Then   this   passes  through  the  slot  and  h 
embedded  in  the  fietus.    This  instrument  is  as  easy  to  apply  »s 
the  key-hook  and  offers  the  great  advantage  of  protecting  the 
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vulva  and  vagina  perfectly  ami  of  avoiding  all  pressure  on  the 
head,  which  may  lead  to  rupture  of  the  ut**rus. 

The  best  way  of  removing  the  head  Ls  to  have  an  assistant 
press  it  down  while  the  accoucheur  perforates  it  and  extracts  it 
with  cranioeiast  or,  if  that  instrunient  is  not  avuilul>le,  with  the 
cephalotribe  or  the  obstetric  forceps.     Great  care  should  be  taken 
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to  turn  tlie  stump  of  the  neck  in  such  a  way  that  it  does  not  wound 
the  soft  tissues  of  the  mother. 


§  3»  Evisceration* — Erisreration,  or  exenternHon,  is  an  opera- 
tion by  which  tlie  contents  of  the  thorax  and  abthimen  of  tlie 
fiT'tus  are  removed  in  order  to  make  it  small  enough  to  lie  Ixirn. 
This  operation  is  imUcated  in  cases  similar  to  those  in  w*hich 
decai>itiitioii  is  used,  if  the  neck  is  not  witliin  rea(*h. 

A  perforattir,  strtnig  bhmt  scissors,  cranitjtomy-forceps,  and 
traction-forceps  are  tlie  instruments  neeiled.  A  crotchet  may 
also  be  used  to  advantage.  Protecteil  l»y  the  left  hand  m\  better, 
by  nutans  of  a  larpje  Sims  speculum,  the  axilla  or  back  of  the  ffe- 
tus  is  i>erforated,  and  tlvrou^h  the  f>penin^  thus  formed  the  heart 
and  lungs  are  cut  loose  and  drawn  out.  If  this  does  woi  yet 
suffice,  the  diaiilu'agm  is  attacked  and  an  attempt  matle  to  get 
the  large  liver  out,  but  this  will  prol>al>ly  be  easier  by  nuiking  an- 
other opening  in  the  alHlomen.  When  tlie  fu4us  is  suflicicnily 
dinjinisheil  it  is  seized  by  the  feet  and  turned.  If  this  is  not 
possible,  the  vertebral  column  and  the  soft  tissues  are  cut  with 
strong  scissf*rs  and  each  half  of  the  foetus  is  extracted  separately 
{spondyloiomij). 


%  4.  Brachiotomy. — Brachiotomy  is  an  operation  by  which 
-he  arm  is  exarticulated.  As  we  have  seen  above,  the  prolapsed 
arm  may  be  very  useful  in  performing  embryotomy,  and  the 
accoucheur  should  tlierefore  take  good  care  not  to  cut  it  off,  by 
which  he  would  m\\  ^ain  any  space  and  mip;lit  make  the  other 
manipulations  indicale<l  more  difficult.  In  exceedingly  rare 
cases  it  may  be  an  advantage  to  exarticulate  the  non-prolapsed 
arms,  which  is  tlien  done  with  strong  scissors. 
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§  5.  Cleidotomy. — We  have  seen  (p.  195)  that  even  in  nor- 
mal labor  the  delivery  of  the  shoulders  may  offer  some  difficulty 
and  call  for  the  accoucheur's  interference.  If  the  shoulders  are 
arrested  above  the  pelvic  brim,  it  is  because  they  are  too  wide, 
and  particularly  because  they  occupy  the  anteroposterior  diame- 
ter. The  accoucheur  should  then  introduce  four  fingers  and 
push  on  the  anterior  shoulder,  trying  to  place  the  shoulders  in 
the  transverse  diameter  of  the  brim. 

The  too  great  width  of  the  shoulders  is  frequently  found  in 
hemicephali  (Fig.  324,  p.  424).  With  a  normal  head  it  may 
become  the  cause  of  death  of  the  foetus  after  the  head  is  born. 
If  the  manoeuvres  recommended  to  help  the  shoulders  down  and 
out  do  not  succeed,  and  the  foetus  dies,  and  the  mother  is  in 
good  condition,  we  may  wait  and  see  the  effect  of  labor-pains, 
by  which  the  shoulders  may  be  turned  into  the  transverse 
diameter  and  descend.  But  if  this  does  not  take  place,  and  a 
speedy  delivery  is  called  for,  especially  if  the  patient  is  feverish 
or  the  uterus  threatens  to  rupture,  an  operation  called  cleidotomy 
may  be  performed,  by  which  the  collar-bones  and  perhaps  also 
the  upper  ribs  are  broken.  It  may  be  done  with  scissors  or 
the  perforator.  When  the  collar-bones  are  cut,  the  shoulders 
move  nearer  to  the  sternum,  and  the  child  can  be  born. 


PART  IV.— ABNORMAL  PUERPERY. 


CHAPTER   I. 

PUERPERAL  INFECTION. 

§  I.  Nature  of  the  Disease. — By  puerperal  infection  is  here 
understood  all  the  manifold  inflammatory  conditions  in  puerperal 
women  caused  by  microbes  or  their  products,  except  eruptive 
fevers  and  inflammation  of  the  breasts.* 

Some  authors  take  the  term  puerperal  infection  in  a  narrower 
sense,  using  it  only  to  designate  conditions  in  which  an  invasion 
of  microbes  takes  place  into  the  tissues;  while  they  call  the  absorp- 
tion of  the  poisonous  fluid  produced  by  the  microbes,  the  so- 
called  toxins,  from  the  surface  into  the  tissue,  intoxication,  Tt  is 
claimed  that  intoxication  is  less  dangerous.  But  this  appears  too 
theoretical  to  the  writer.  Since  the  absorbed  toxins  may  cause 
disease  and  death,  and  since  in  treating  a  sick  puerpera  he  does 
not  know  what  ultimately  the  pathologist  and  bacteriologist  will 
find  in  her  dead  body,  he  retains  the  definition  he  has  followed 
in  earlier  writings  on  the  subject. 

In  most  books  the  condition  is  called  puerperal  fever,  a  de- 
nomination from  which  the  writer  entirely  abstains.  Not  many 
years  ago  this  expression  was  used  to  designate  what  was  believed 
to  be  a  disease  sui  generis,  and  it  has  left  so  unsavory  a  record 
that  it  fills  the  laity  with  terror.  In  most  countries  there  are 
special  laws  concerning  it.  As  it  is  looked  upon  as  a  most  dan- 
gerous contagious  disease,  midwives  are  ordered  to  report  it  to 
the  medical  inspector  of  the  district  in  which  they  practise, 
and  are,  as  a  rule,  forbidden  for  a  time  after  a  case  of  this  nature 


"Garrigues,  "Dissecting  Metritis,"  N.  Y.  Med.  Jour,  1882,  vol.  xxxvi.  p.  587; 
"Dissecting  Metritis,"  Archives  of  Medicine,  Aj>ril,  1883;  ''Dissecting  Metritis," 
Med.  Record,  1883,  vol.  xxiv.  p.  664;  "Prevention  of  Puerperal  Infection,"  ibid., 
December 29, 1883,  vol.  xxiv.  pp.  703-706;  "Prevention  of  Puerperal  Infection," 
N.  Y.  Med.  Jour.,  1884,  vol.  xxxix.,  p.  243;  "The  Opium  Plan  in  Puerperal 
Fever,"  ibid.,  1885,  vol.  xli.  p.  98;  "Puerperal  Diphtheria,"  Trans.  Amer.  G^mccol. 
See,  1885,  vol.  X.;  Practical  Guide  in  Antiseptic  Midwifery,  Detroit,  Michigan, 
Geo.  S.  Davis,  1886;  "Puerperal  Infection,"  in  American  System  of  Obstetrics, 
edited  by  Hirst,  Philadelphia,  1889,  Lea  Bros.,  vol.  ii.  pp.  2i)l-400;  "Ueber  Metri- 
tis Dissecans,"  Archiv  fiir  Gynak.,  1892,  vol.  xxxviii.,  No.  3;  "Reprehensible, 
Debatable,  and  Necessary  Antiseptic  Midwifery,"  Med.  News,  November  26,  1892; 
"Puerperal  Infection,"  in  American  Text-Book  of  Obstetrics,  edited  by  R.  C. 
Norris,  Philadelphia,  Saunders  &  Co.,  1895,  pp.  68.3-731;  "The  Present  Status  of 
the  Treatment  of  Puerperal  Infection,"  St.  Louis  Courier  of  Medicine,  January,  1901. 
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has  occurred  in  their  practice  to  attend  to  other  confinements. 
But  it  is  impossible  to  define  "  puerperal  fever''  in  this  sense  of 
the  word.  Modern  German  authors  use  the  term  for  every  rise 
in  temperature  in  childbed,  which  perhaps  is  due  to  retention 
of  faeces  or  an  emotion,  and  has  no  connection  with  microbes. 
There  is  so  much  more  objection  to  the  term  "puerperal  fever" 
as  in  some  of  the  worst  cases  there  is  no  fever  at  all. 

Some  use  the  term  '^puerperal  septiccemia,^^  which  is  so  far  an 
improvement  as  it  reminds  one  of  the  identity  of  puerperal  in- 
fection and  wound  infection;  but  the  expression  leads  to  con- 
stant confusion.  It  is  too  wide  because  the  same  word  is  used  to 
designate  particular  forms  of  puerperal  infection,  and  forms  which 
are  rather  distinct  from  one  another.  Thus,  some  use  "  septi- 
caemia'' in  the  sense  of  lymphangioperitonitis,  as  opposed  to 
uterophlebitis,  which  they  call  pycoviia.  And  all  use  it  to  designate 
a  condition  in  which  septic  material  circulates  with  the  blood- 
current  throughout  the  body,  which  etymologically  is  the  meaning 
of  the  word.  But  there  are  in  the  puerperie  many  inflammatory 
conditions  which  certainly  are  due  to  puerperal  infection  and 
still  hardly  ever  lead  to  a  general  infection  of  the  whole  system. 

The  term  "  puerperal  infection  "  is  open  to  the  criticism 
that  it  means  a  cause,  and  not  the  effect  produced  by  it;  but 
this  is  not  without  analogy.  The  word  ''cold,"  for  instance, 
means  originally  a  low  degree  of  temperature,  but  by  extension 
it  is  also  used  to  designate  the  disturbance  caused  in  the  human 
body  by  exposure. 

By  using  the  term  ''puerperal  infection"  we  have  the  ad- 
vantage of  having  a  general  expression  that  covers  all  cases, 
mild  and  severe,  all  disturbances,  local  and  general,  in  the  equi- 
librium of  the  health  of  a  puerpera.  We  are  forcibly  reminded  of 
the  nature  of  the  disease  and  the  possibility  in  nearly  all  cases 
of  warding  it  off,  whereas  the  preceding  generation  attributed 
it  to  some  unknown  and  unconquerable  change  in  the  atmosphere 
or  looked  upon  it  as  a  direct  dispensation  of  God,  to  whose  ^lU 
mankind  reverently  had  to  bow  and  submit.  We  are  turned 
in  the  right  direction  to  find  means  of  relief  and  cure  when  the 
disease  has  developed.  We  stand  also  on  solid  scientific  ground, 
for,  as  we  presently  shall  see,  the  mildest  and  the  severest  cases 
of  morbidity  are  usually  caused  by  the  same  microbes. 

Puerperal  infection  nearly  always  is  due  to  infection  of 
wounds  in  the  genital  tract.  We  know  that  a  clean  wound,  kept 
clean,  heals  and  does  not  cause  general  disease.  When  sup- 
puration, diphtheria,  gangrene,  or  erysipelas  sets  in,  it  is  due  to 
the  presence  of  microbes,  and  so  it  is  with  puerperal  infection. 

Wounds, — The  whole  inside  of  the  body  of  the  womb  is  one 
large  wound,  the  separation  between  the  ovum  and  the  uterus 
Likinf^:  place  in  the  areolar  tissue  of  the  decidua,  and  at  the  pla- 
ce  \^\  site  there  are  numerous  veins,  either  with  freshly  agghiti- 
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nated  walls  or  plugged  by  thrombi.  In  this  respect  the  human 
economy  is  exposed  to  much  greater  danger  than  that  of  animals: 
with  them,  as  a  rule,  the  process  of  expelling  their  offspring  is  not 
more  difficult  than  the  act  of  defecation.  The  placental  site 
in  their  womb  either  regains  its  epithelium  before  the  loosening 
of  the  placenta  or  recovers  it  in  a  very  short  time,  sometimes 
even  in  a  few  minutes.  This  explains  why  puerperal  infection 
is  not  produced  in  them  by  injection  of  toxines  into  the  vagina 
and  uterus,  while  the  same  fluid  injected  into  the  tissues  under 
the  protecting  epithelium  causes  the  disease. 

The  cervix  is  nearly  always  more  or  less  torn  near  the  os  in 
consequence  of  the  forced  expansion  during  the  passage  of  the 
fcBtus,  and  sometimes  these  tears  extend  deep  into  the  parame- 
trium. At  the  entrance  to  the  vagina  there  are  nearly  always 
some  tears,  at  least  in  primipara*.  The  perineum  also  frequently 
is  more  or  less  lacerated.  Finally,  there  are  numerous  abrasions 
in  the  cervical  canal,  the  vagina,  and  the  vulva.  It  will  thus  be 
seen  that  there  are  many  wounded  surfaces  through  which  infec- 
tion may  occur. 

Microbes, — The  obstetrician  has  to  look  to  the  bacteriologist 
for  information  in  regard  to  the  organisms  that  cause  puerperal 
infection.  A  few  years  ago  these  scientists  spoke  with  great  as- 
sertion, and  everything  seemed  to  be  clear  and  easy;  but  accumu- 
lating experience  has  made  them  more  diffident,  and  the  outsider 
sees  many  discrepancies  in  the  results  they  arrive  at.  In  1899 
the  German  Gynaecological  Society  had  chosen  ''  puerperal  fever" 
as  a  special  subject  of  discussion.  Some  of  the  greatest  obste- 
tricians and  bacteriologists  of  Germany  were  present,  and  the 
world  would  be  inclined  to  expect  special  light  from  such  an 
assemblage  of  men  on  such  a  subject  in  a  country  where  proba- 
bly greater  attention  is  paid  to  bacteriology  than  anywhere  else. 
One  is,  therefore,  rather  disappointed  to  find  how  far  they  are 
from  unanimity,  either  in  the  results  of  their  bacteriological 
investigation  or  in  the  practical  methods  of  treatment  based 
thereon.  Even  such  a  fundamental  fact  as  the  presence  or  ab- 
sence of  fever-producing  microbes  in  the  vagina  of  pregnant  and 
parturient  women  seems  still  to  be  doubtful.  Kroenig/  who  used 
to  be  the  banner-carrier  of  those  who  denied  their  presence  in 
health,  has  changed  his  mind  in  this  respect.    (Compare  p.  127.) 

All  agree  that  there  are  no  microbes  in  the  uterus  before 
delivery,  but  Burkardt^  has  examined  the  interior  of  the  womb 
of  healthy  women  during  the  puerperium.  During  the  first  5 
days,  and  sometimes  as  nmch  as  8,  no  germs  were  found.  After 
the  11th  day  they  abound,  and  there  are  even  plenty  of  strepto- 
cocci, which  are  declared  by  all  to  be  the  most  common  and  most 
dangerous  cause  of  puerperal  infection.     But  since  the  patients 

*  The  bibliographic  references  are  found  at  the  end  of  the  chapter,  p.  782. 
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all  remained  well,  except  for  a  slight  rise  in  temperature,  Burk- 
ardt  thinks  there  must  be  two  kinds,  the  highly  dangerous  strep- 
tococcus pyogenes  and  an  innocuous  streptococcus  saprogenes, 
but  so  far  there  is  no  means  of  distinguishing  them  from  each 
other. 

Koblanck^  found  streptococci  in  the  vagina  of  19  puerperae,  of 
whom  13  were  perfectly  well,  and  6  had  only  a  slight  rise  in 
temperature.  The  theory  has,  therefore,  been  advanced  that  the 
slight  fever  frequently  observed  in  puerperal  women  is  due  to  a 
secondary  infection,  the  parturient  canal  being  a  wound  that 
easily  can  become  infected  from  the  skin,  with  which  it  is  con- 
tinuous. 

There  is,  however,  no  doubt  that  puerperal  infection  is  due  to 
microbes.  The  most  important  of  these  is  the  streptococcus  pyo- 
genes^ a  microscopic  plant  that  is  found  nearly  everywhere,  and 
which,  therefore,  can  easily  be  brought  into  the  genital  tract  by 
physicians  and  midwives,  even  if  it  is  not  found  there  before. 
These  streptococci  can  also  wander  spontaneously  into  the 
genitals,  and  are  even  found  in  new-born  children.*  Many  ob- 
servers state  that  the  streptococci  found  in  patients  sufTering 
from  puerperal  infection  are  identical  with  the  streptococcus  of 
erysipelas  and  of  suppuration. 

Next  to  streptococci  the  most  important  microbes  in  puer- 
peral infection  are  staphylococcus  aureus  and  staphylococcus 
pyogenes  albus.  Of  these  the  latter  is  always  found  on  the  skin 
of  man  and  in  the  secretion  of  the  vagina,  and  the  former  only 
a  little  less  frequently. 

V'ery  serious  illness  and  death  may  also  be  due  to  bacterium 
coli  commune,  a  normal  inmate  of  the  bowel,  or  to  gonococcus  or 
pnetimococcuSy  organisms  that  are  exceedingly  common.  These 
three  are  often  found  in  company  with  streptococcus,  but  they 
have  also  been  found  to  cause  the  most  severe  inflammation  alone. 
The  bacillus  diphtherias  of  Klebs-Loffler  has  also  been  found  as 
cause  of  infection  of  the  genitals  of  the  diphtheritic  type  and 
combined  with  the  usual  throat  affection. 

Different  Forms  of  Injection. — The  infection  may  be  local 
or  general,  the  first  of  which  is  limited  to  a  comparatively  small 
area,  while  the  second  implicates  the  whole  system,  and,  there- 
fore, is  nuich  more  dangerous  than  the  former.  We  must  also 
distinguish  between  putrid  infection  and  septic  infection,  both 
of  which  may  be  local  or  general.  General  putrid  infection  is 
called  saprwruia,  and  general  septic  infection  sepUccemia,  It 
will  be  noticed  tliat  the  word  septiciemia  here  is  taken  in  an  en- 
tirely different  sense  from  that  in  which  it  is  made  to  designate 
lym])han^i()peritonitis  only. 

Putrefaction  and  sapnvmia  are  due  to  many  different  schi- 
zomycetos,  the  so-called  saprophytes,  minute  organisms  which  are 
allied  to  alga\  and  are  found  all  over  the  world  in  streams,  plants. 
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animals,  etc.  They  are  aiiacrabic,  —  that  18  to  say,  they  cannot 
thrive  in  a  mcdiuni  containing  free  oxygen.  They  get  the  oxy- 
gen needed  for  their  8ustenanee  by  butyric.  ah*ohohe,  or  other 
fcrnimtation  which  they  incite.  Hy  tlieir  growth  and  niulti- 
phcation  these  organisms  iir*Hlnce  certain  clieniical  substatn-es, 
the  jso-called  toiines,  a  kind  of  j)tonmines  wliich  give  rise  to 
fever.  Plofnaines  are  alkahuds  jirrnhiced  in  dead  vegetable  and 
aninia)  tissues.  They  are  prothieetl  only  by  tnicrob(\^,  and  are 
generally  poisanous,  Leuromtjifies  are  similar  alkaloids  j>roduced 
in  living  aninml  tissues  as  a  result  of  their  physiological  activity, 
and  are  harndess,  unless  their  excretion  is  interfered  with. 

The  changes  occurring  in  puerperal  infection  may  be  due  to 
the  absorpti(m  of  j^tomaines  am!  UHictnnaines  ah^iie,  without  the 
presence  (»f  microfirs,  but  in  tlu*  vast  majority  of  cases  the  mi- 
crobes are  present.  The  saf>rophytes  are  generally  brought 
into  the  interior  of  the  uterus  mechanically. 

Sfjilica-min  is  due  to  a  few  well-known  species  of  microbes 
that  actively  enter  the  tissues  of  the  liody,  winch  they  injure 
through  tlieir  growtli,  and  by  their  distribution  througlnuit  the 
economy  they  may  so  change  the  chemical  processes  ami  normal 
functions  of  the  organs  that  death  ensues.  These  microbes  are, 
as  stated  above,  chiefly  streptococci,  and  next  to  them  staphy- 
lococci, but  occasionally  also  bacterium  coli  commune,  tlie 
gonococcus,  the  pncunHJCoccus,  the  liacilhis  of  diphtheria,  the 
bacillus  aerogenes  capsulatus  of  Welch  and  Nuttall,  and  the 
bacillus  of  malignant  tedema  of  Frankel  are  the  agents  at  work 
in  puerperal  infection.  These  are  called  path<*genir  microbes, 
which  means  (*ausing  disease,  in  cfuitradislinction  to  other  mi- 
crobes called  7ion-path(igemi\  which  oidy  cause  putrefaction.  At 
first  streptococcus  pyogenes.  sta[)hyloeoccus  aureus,  and  staphy- 
lococcus pyogenes  albus  were  thought  to  be  the  only  |mthogeiiic 
inicrt>bes;  but  with  ijicreasing  experience  the  list  has  Ijecrune  con- 
siderably longer,  and  the  whole  distinction  does  not  seem  to  be 
of  much  value.  The  same  species  may  lie  pathogenic  and 
Hon- pathogenic. 

The  infection,  in  the  majority  of  cases,  starts  from  tlie  endo- 
metrium, and,  according  to  wlmt  has  just  been  said,  a  putrid 
endoTnelritis  has  lieen  distinguished  from  a  seplic  efuiometrilis.  In 
putriti  etulo metritis  there  is  a  superficial  layer  of  necrotic  tissue, 
and  under  thai  a  thick  layer  of  grarndation  tissue  full  of  leuco- 
|€ytes,  or  phagocytes,  which  may  engulf  the  microbes  and  render 
rthem  innocuous.  The  necmbiotic  layer  is  covered  with  sapro- 
phytic cocci  ami  Ijaeilli,  but  they  never  enter  the  granulation 
layer. 

Septic  endometritis  is  either  laral  or  (p'neral.  In  the  local 
form  the  inside  of  the  uterus  is  iiiuch  like  that  of  the  putrid,  but 
in   addition    to   sapro(diytes  strei)tococ(*i   are   ftntml. 

General  septic  endomelritis  appears  umler  t  wf»  distinct  and  very 
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different  forms,  the  lymphatic  and  the  thrombophlebitic.  In 
the  lymphatic  form  there  is  a  mixture  of  saprophytes  and  strepto- 
cocci on  the  endometrium,  but  the  layer  of  granulation  tissue 
is  much  thinner  than  in  the  putrid  endometritis,  and  in  the  most 
severe  cases  it  is  altogether  absent.  The  veins  of  the  placental 
site  are  closed  by  agglutination,  and  there  are  no  thrombi.  In 
the  severest  cases  the  microbes  enter  the  fine  lymph-spaces  be- 
tween the  tissue  elements;  in  the  less  rapid  they  generally  follow 
the  trunks  of  the  large  lymphatic  vessels.  From  the  lymph- 
vessels  they  enter  the  surrounding  tissue,  causing  necrosis.  This 
lymphatic  form  often  starts  from  the  cervix.  In  septic  perito- 
nitis the  infection-carriers  do  not  go  through  the  Fallopian  tubes, 
but  through  the  lymph-spaces  and  lymph-vessels  of  the  uterine 
wall. 

In  the  thrombophlebitic  form  of  general  infection  the  endome- 
trium is  like  that  of  the  local  form,  except  at  the  placental  site. 
Saprophytes  and  streptococci  are  found  together  on  the  surface, 
but  they  never  penetrate  the  tissues,  except  at  the  placental 
site.  Here  the  veins  are  plugged  with  thrombi,  into  which 
saprophytes  and  streptococci  enter;  but  while  the  saprophytes 
stay  near  the  surface,  the  streptococci,  finding  the  soil  particularly 
favorable,  penetrate  deeper,  and  soon  the  thrombus  becomes  dis- 
integrated and  forms  a  detritus,  a  process  that  may  extend  into 
the  broad  ligaments. 

But  the  author  of  this  distinction  between  putrid  and  septic 
endometritis  (Bumm)  himself  admits  that  the  two  forms  may  be 
combined,  and  another  bacteriologist  (Kronig"^)  declares  that 
saprophytes  may  penetrate  the  tissues  and  give  rise  to  parame- 
tritis and  perimetritis. 

The  diphtheritic  form  of  puerperal  infection  begins  in  the  nm- 
cous  membrane  of  the  vulva,  vagina,  or  uterus,  or  in  a  tear  ex- 
tending into  the  surrounding  tissue.  Patches  like  those  found 
on  diphtheritic  sores  or  in  the  throats  of  patients  aflfected  with 
diphtheria  make  their  appearance.  As  a  rule,  it  is  the  same  above- 
mentioned  streptococcus  pyogenes  which  invades  the  tissues  in 
this  diphtheritic  form,  but  the  true  Klebs-LofHer  bacillus  of  diph- 
theria has  also  been  found. 

The  difference  in  symptoms  and  danger  in  different  cases  may 
be  accounted  for  in  many  ways.  The  power  of  resistance  of  the 
attacked  individual  varies  much.  A  woman  who  is  debilitated 
l)y  previous  disease,  or  who  has  lost  much  blood,  is  more  likely 
to  succunil)  than  one  in  physically  good  condition.  The  number 
of  the  invaders  is  also  important.  The  phagocytes  may  be  able 
to  devour  a  certain  number,  but  when  the  limit  is  passed  they  are 
no  longer  ecjual  to  the  task  of  neutralization.  The  anatomical 
structure  and  connections  of  the  part  attacked  explain  many 
differences  in  the  ravages  wrought  by  the  microbes.  If  these 
enter  one  lymphatic,  they  may  be  carried  only  to  the  nearest 
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lymphatic  gland  and  made  harmless  there.  If  they  enter  an- 
other, they  may  be  carried  straight  to  the  peritoneum,  the  pleura, 
and  the  pericardium.  Or  a  thrombus  in  a  uterine  vein  may 
break  down  and  the  nucrobes  in  it  may  be  carried  through  the 
vena  cava  and  the  right  half  of  the  heart  to  the  lungs,  where  tlvey 
are  arrested  in  one  of  the  fine  branches  of  the  puhiionary  artery 
and  form  an  abscess,  from  which  they  may  return  to  the  left 
side  of  the  heart  and  he  distributed  in  all  parts  of  tlie  body. 

The  difference  in  virulence  seems  to  be  the  most  important 
of  alb  This  is  a  pro|icrty  of  the  pmtnplasm  that  shows  itself 
in  abundant  proliferation  and  increased  power  of  resistance  to 
the  attacks  of  the  cells  in  the  invaded  body.  This  virulence  is 
diminished  by  artificial  culture  and  increased  when  the  niierobes 
pass  through  the  body  of  an  animal.  The  virulence  is  particu- 
larly eidianccd  in  the  sy.steni  of  a  sick  person.  Thus  the  strepto- 
cocci taken  from  a  case  of  puerperal  infection,  erysipelas,  small- 
pox,  or  scarlet  fever  are  in  the  highest  state  of  virulence. 
Staphylococci  are  most  dangerous  when  they  come  from  a  fresh 
abscess. 

Bacteriutn  cnli  commune  is  harmless  in  the  bowel,  and  does 
not  seem  to  affect  tears  in  the  perineum  much,  but  the  same 
organism  becomes  highly  ilangerous  when  it  enters  the  uterus, 
the  ap(iendages,  or  the  peritonea!  cavity, 

Anaerobia,  which  are  of  little  importance  on  the  surface, 
may  enter  the  tissues  and  give  rise  to  the  worst  kind  of  infection, 
especially  the  bacillus  aerogenes  capsulatus  and  the  bacillus  of 
nialigruirit  irdema. 

In  the  writer's  opinion  '* puerperal  fever."  as  it  is  geneially 
underst<»od  in  the  profession  lieie,  is  nothing  l>ul  the  njost  severe 
puerpi^ral  infection.  Local  infection  is  less  dangerous  than 
general  infection.  Putrid  infection  is  not  so  dangerous  as  septic 
infection,  but  attif  lorttl  fftfeilifnt  mttff  herttme  (jetteral,  ond  a  putrid 
infect ioji   moff  at  use  scifticwjfna  and  death. 

Septktrmia  in  Children,  —  Identically  tlie  same  disease  that 
appears  in  puerperal  women  through  infection  may  develop  in 
new-born  children.  The  mother  of  the  sick  child  nuiy  be  in- 
fet^tetl  or  not.  Infectitui  in  the  child  generally  enters  tluougli  the 
naveb  but  it  nlay  gain  entram-e  alsn  through  sores  in  the  nH)Ulli 
or  through  an  accidental  wound.  It  may  come  also  from  decom- 
posed liquor  arnnii  which  the  frrtus  has  drawn  into  its  lungs 
during  labor.  When  the  normal  |>artition  between  ihe  maternal 
and  tlie  fetal  circulation  l>rcaks  tli*wn,  the  micrnl>es  may  even 
pass  from  the  mother  to  the  fcrtus  through  the  placenta.  If 
not  aci|uired  before  its  birtli,  the  infecting  sul>stance  may  be 
brought  to  the  infant  by  doctors  or  nurses;  it  may  cling  to  any 
object  with  which  the  child  comes  in  contact,  or  it  may  float 
in  the  air  which  it  inspires.  The  sources  of  the  infection  in  chil- 
dren are  the  same  as  in  puerperfie* 
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§  2.  Etiology.  —  Experience  shows  that  piierperae  are  more 
liable  to  disease  than  other  women,  a  fact  which  can  easily  be 
accounted  for.  The  causes  of  puerperal  infection  are  predisposing 
or  exciting. 

Predisposing  Causes. — During  pregnancy  the  blood  of  the 
woman  undergoes  great  changes.  It  increases  in  bulk,  but  is 
more  watery.  Iron,  albumin,  fat,  and  phosphorus  decrease, 
while  the  fibrin  is  much  increased.  The  red  and  white  blood- 
corpuscles  are  also  more  numerous  than  in  non-pregnant  w^omen. 
The  plethora,  hyperinosis,  and  leucocythaemia  predispose  to 
inflammation. 

The  blood-vessels  and  lymphatics  become  dilated,  which  pre- 
disposes to  the  formation  of  thrombi.  These  furnish  an  excellent 
soil  for  the  propagation  of  microbes,  and  when  they  break  down 
their  infecting  debris  may  be  carried  to  the  lungs  and  give  rise  to 
the  formation  of  new  infectious  foci  in  all  parts  of  the  body. 

The  nervous  system  is  in  a  state  of  great  excitement.  Head- 
ache, toothache,  vertigo,  longings,  and  dislikes  are  common 
features  of  the  pregnant  state.  The  patient  is  also  frequently 
inclined  to  sadness,  and  she  is  highly  sensitive  to  unpleasant 
impressions.  The  presence  of  an  uncongenial  person  may  arrest 
labor-pains.  Bad  news  may  send  up  her  temperature  several 
degrees.  Shame  in  the  unmarried,  dread  of  financial  difficulties 
in  the  married,  often  prey  on  their  minds  and  lower  their  power 
of  resistance.  Since  every  muscular  contraction  and  all  se- 
cretory functions  are  under  the  control  of  the  nervous  system, 
it  may  influence  the  progression,  stagnation,  distribution,  and 
expulsion  of  the  microbes. 

Nervous  exhaustion  from  pain  or  loss  of  blood  lowers  the 
patients^  vitality  even  in  normal  labors;  and  if  there  is  any  ob- 
struction, or  the  membranes  rupture  early,  the  danger  of  infection 
increases  very  much.  When  the  cervical  plug  is  expelled,  and 
the  liquor  amnii  has  drained  off,  the  microbes  have  free  access  to 
the  interior  of  the  uterus  and  the  ovum.  Preceding  disease, 
especially  diabetes  or  eclampsia,  and  a  weak  heart  lower  the  power 
of  resistance.  There  may  also  be  a  local  loss  of  power  of  resistance 
when  the  tissues  are  (edematous,  infiltrated  with  blood,  or  bruised. 

All  manipulations  by  which  the  genital  tract  iS  entered  with 
fingers,  hands,  or  instruments  enhance  the  danger  enormously. 

The  artificial  detachment  of  the  placenta,  or  its  insertion 
low  down  in  the  uterus,  easily  leads  to  infection.  The  death  of 
the  f(rtus  or  prolapse  of  the  cord  or  limbs  facilitates  it. 

Normally,  the  uterus  contracts  forcibly  after  the  expulsion 
of  the  child,  and  the  walls  of  the  veins  at  the  placental  site  are 
agglutinated.  But  if  this  contraction  is  defective,  either  the 
woman  bleeds  to  death  or  the  veins  are  closed  by  fibrinous  clots, 
the  ends  of  which  jut  into  the  uterine  cavity  and  offer  an  excel- 
lent soil  for  the  propagation  and  penetration  of  microbes. 
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The  separation  between  mother  atid  ovuin  rionualiy  takes 
place  in  the  areolar  layer  of  the  deeidua,  but  large  pieces  of  tie- 
cidua  or  chorion  may  be  torn  off  from  the  oviiiii  and  remain  in 
the  uterus,  where  soon  they  become  covered  with  saprophytes. 
Still  ^vorse  is  the  retention  of  a  cotyledon  of  the  placenta,  which 
is  particularly  apt  to  liappen  in  the  eornua,  near  the  ostium  ute- 
rinum of  the  Fallopian  tube. 

The  entirely  normal  lochial  disehar^^e  is  an  excellent  enUure 
medium  for  all  germs  and  [possesses  i)hlogogeiiic  properties. 
Especially  if  the  lochia  are  retained  in  the  uterine  cavity — so- 
called  Ittrhioinetra — they  are  apt  to  cause  fever,  which  disappears 
when  the  uterus  is  lifted  up  aiul  vaginal  douches  are  given. 

During  pregnancy  tliere  is  a  strong  current  frtnu  the  iiitithi^r  to 
the  fa*tus.  After  delivery  this  is  reversed.  The  enlarged  organs 
and  swollen  tissues  have  to  be  reduced.  They  undergo  fatty 
degeneration  or  atrophy,  the  effete  matter  being  carried  frtun  the 
genitals  io  the  rest  of  the  l)ody  of  the  puerpera. 

Priioiparfe  are  more  exp<ised  to  infectitm  than  pluriparip;  the 
canal  is  narrower »  the  ti.ssues  ai^e  softer,  and  labor  lasts  huiger. 

Deliveries  in  a  general  liospitaK  w^hieh  until  ^juite  recently 
were  a  common  occurrence,  are  mnre  dangerous  than  those  in 
special  lying-in  hospitals  or  the  patients'  hfuues.  There  is  much 
greater  danger  of  infectious  substances  being  cai'ried  from  trther 
patients  to  the  puerpera.  Even  the  accunmlation  of  many  puer- 
perre  in  an  insufficient  space  predisposes  to  disease  among  them. 
Parturition  shouhl  not  take  place  in  a  room  where  there  are 
puerpera%  the  discliarges  from  the  latter  being  ]>articularly  dan- 
gerous to  the  parturient  woman. 

The  exvitinif  caitfie  is,  as  we  have  seen  above,  the  attack  1)V 
microbes  on  tlie  wT)unds  that  always  are  found  in  a  puerperal 
woman.  The  microbes  may  have  l>een  in  the  genital  tract  bt^- 
fore  delivery,  tiiey  nuiy  be  l>rouglit  in  byol^stetric  mariipulalions, 
or  they  may  wander  in  by  themselves.  The  rate  of  progression 
of  staphylococcus  aureus  was  found  to  be  80  centimetres  in  56 
hours  fKronig). 

Nature  to  sruue  extent  protects  the  parturient  woman  and 
puerpera  against  infection:  the  cervical  Jilug,  the  lilo(»d  flowing 
out  from  wtninds,  the  gush  of  water  when  the  membranes  rupture, 
the  strong  uterine  contractions,  are  all  calculated  to  keep  the 
enemy  out.  but  are  not  always  crpial  to  the  task. 

Srnijwts  nf  the  Infertftm. — The  morliihc  element  may  come  fr<im 
a  wouiarj  similarly  affected,  from  suppuration,  from  decaying 
substances  within  or  without  the  body,  or  from  some  zymotic 
disea.8e,  especially  erysipelas  or  dif>htheria,  all  of  wdiich  w^e  shall 
illustrate  by  examples. 

Conlagion. —The  English  physician  Denman  fl733-ltS15)  was 
the  first  to  point  out  tliat  '*puer|>eral  fever"  might  be  carried 
from  one  puerpera  to  another.     In  this  country  this  view^  was 
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elucidated  in  a  masterly  essay  by  Oliver  Wendell  Holmes/  whose 
work  as  a  physician  and  teacher  is  apt  to  be  overlooked  on  ac- 
count of  his  fame  as  a  poet  and  author.*  Nowadays  the  con- 
tagiousness of  puerperal  infection  is  universally  admitted,  and 
the  only  mooted  point  is  whether  the  microbes  necessarily  are 
carried  by  means  of  some  solid  or  fluid  substance  from  one  patient 
to  the  other,  or  may  float  through  the  air,  a  point  to  which  we 
presently  shall  return. 

aSmpp wra/ton.— That  pus  can  produce  ''puerperal  fever'*  was 
demonstrated  by  Semmelweis  in  1847.  He  showed  that  some 
students  who  had  examined  an  ulcerating  cancer  of  the  uterus 
caused  ''puerperal  fever"  and  death  in  14  women. 

Here  in  America  there  was  a  celebrated  case  in  point,  which 
for  years  baffled  the  ingenuity  of  all  observers.  A  Dr.  Rutter,  of 
Philadelphia,  had  in  1843  forty-three  cases  of  "puerperal  fever*'  in 
his  practice,  while  his  colleagues  had  none.  He  bathed,  shaved 
off  his  hair,  and  wore  a  wig.  He  stayed  ten  days  away  from  the 
city  and  did  not  take  with  him  to  his  next  patient  anything  that 
he  had  worn  or  carried  before.  She  had  an  easy  confinement, 
but  she  died  from  "puerperal  fever."  One  of  the  greatest  au- 
thorities on  midwifery  in  America  in  his  time,  Chas.  D.  Meigs, 
declared  in  his  work  on  "Woman,  her  Diseases  and  Remedies," 
that  "  such  a  fatality  was  God's  providence."  In  our  time  an- 
other construction  has  been  put  on  this  sad  case,  a  contemporary 
of  Rutter  having  called  attention  to  his  suffering  from  an  ob- 
stinate mucopurulent  coryza.^  In  the  light  of  modern  knowl- 
edge we  can  easily  imagine  how  the  poor  doctor  touched  his  nose 
while  attending  to  his  patients  and  carried  streptococci  and 
staphylococci  into  their  genital  tracts. 

A  French  physician,  who  had  attended  800  women  in  child- 
bed without  accident,  got  a  suppurative  adenitis,  for  which  he 
wore  a  drainage-tube.  Within  3  weeks  he  had  3  cases  of  "puer- 
peral fever."* 

During  the  period  of  great  morbidity  and  mortality  preced- 
ing the  new  era  in  Maternity  Hospital,  I  had  an  assistant  who 
almost  constantly  suffered  from  pustulous  eczema  of  the  hands. 


♦Of  late  it  has  several  times  been  asserted  both  here  and  in  England  that 
Holmes  discovered  the  contagiousness  of  puerperal  fever,  and  that  he  should  be 
looked  upon  a.s  the  father  of  antiseptic  micfwifery.  This  is  a  niistake.  Holmes 
liinLself  (juotes  his  predecessors  and  shows  how  many  shared  his  views  in  England. 
His  merit  consists  m  having  introduced  the  doctrine  of  contagiousness  orpuerperal 
fever  in  America.  Senunelweis  was  the  first  to  show  that  there  were  other  sources 
of  the  infection  than  transmiiisi'm  from  another  person  similarly  affected.  He 
proved  that  it  could  l>e  produced  by  cadaver  poison,  suppuration,  and  decaying 
substances.  Furthermore  he  was  the  first  to  indicate  a  disinfectant — chlorinated 
lime,  wliile  Holmes  and  his  English  predecessors  aimed  at  prevention  only  by 
al)stinence  from  practising  and  by  general  cleanliness.  Semmelweis  was 
persecuted  in  liis  lifetime  till  he  died  in  a  mad-house.  It  is  unfair  to  try  to 
deprive  liim  even  of  his  posthumous  glory  of  being  the  father  of  antiseptic 
midwifery. 
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In  1889  there  was  a  paralytic  patient  in  my  service  on  Black- 
well's  Island  who  had  a  carbuncle  on  the  sacrum.  There  were 
two  other  puerperae  in  the  same  room,  and  all  were  under  the  care 
of  the  same  nurse.  The  paralytic  patient  had  no  puerperal 
disease  whatsoever,  but  one  of  the  other  women,  who  had  been 
perfectly  well  up  to  the  eighth  day  after  her  confinement,  got  a 
chill,  followed  by  high  temperature,  and  on  examination  there 
was  found  diphtheritic  infiltration  of  the  cervix. 

Putrejaction. — Semmelweis  proved  conclusively  that  the  enor- 
mous mortality  prevalent  in  the  Vienna  Lying-in  Hospital  was 
due  to  the  students  coming  from  the  dissecting-room  to  the  wards 
in  which  pregnant  women  were  examined  and  delivered.  In 
the  service  attended  by  medical  students  mortality  was  three 
times  as  high  as  in  the  department  in  which  midwife  pupils  were 
instructed. 

A  similar  case  is  known  from  private  practice.  A  Scotch 
physician,  Dr.  Renton,  and  a  friend  of  his  practised  in  the  same 
small  place.  During  a  so-called  ''epidemic  of  puerperal  fever," 
all  Renton's  patients  remained  healthy,  while  every  one  of  his 
friend's  were  taken  sick.  The  explanation  was  that  the  former 
did  not  perform  any  autopsies,  while  the  other  doctor  did.* 

The  infection  may  originate  also  from  a  decomposing  part 
of  a  living  body.  Thus  it  is  often  due  to  retained  remnants 
of  membranes  or  placenta.  The  writer  once  had  a  very  conclu- 
sive case  in  his  service  in  Maternity  Hospital.  Two  women  were 
confined  in  the  same  room  by  two  different  assistants.  One  gave 
birth  to  a  macerated  foetus  and  the  decomposed  placenta  had  to 
be  manually  removed.  When  the  doctor  was  through  he  disin- 
fected himself  with  bichloride  of  mercury  and  examined  the  other 
patient.  The  first  woman  remained  entirely  healthy,  but  the 
second  developed  one  of  the  worst  cases  of  puerperal  infection 
which  the  writer  has  ever  seen.  Doubtless  the  doctor,  in  spite 
of  his  disinfection,  brought  most  virulent  streptococci  and 
staphylococci  from  the  putrid  placenta  of  one  of  the  women  into 
the  genital  tract  of  the  other. 

Some  years  before  my  connection  with  Maternity  Hospital 
a  new  building  had  been  erected  on  Blackwell's  Island  for  the  use 
of  the  maternity  service.  It  had  scarcely  been  opened  before 
a  so-called  ''epidemic  of  puerperal  fever"  broke  out  and  led  to 
the  abandonment  of  the  building.  The  cause  of  this  was  prob- 
ably the  manure  with  which  the  building  had  been  surrounded 
in  order  to  make  a  garden. 

Fehling*®  observed  an  epidemic  of  "puerperal  fever,"  diph- 
theria, and  erysipelas,  in  consequence  of  a  burstcd  waste-pipe,  the 
dirty  water  soaking  into  the  ground  on  which  stood  the  hospital. 

Gustav  Braun"  in  1889  had  such  an  "epidemic  of  puerperal 
fever"  in  Vienna,  that  during  a  month  nearly  18  per  cent,  of 
the  puerpersB  were  taken  sick  and  nearly  9  per  cent.  died.     The 
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distinguished  obstetrician  attributed  the  infection  to  the  fecal 
matter  from  the  hospital  and  neighboring  barracks  being  emptied 
into  a  canal  that  flowed  past  the  hospital. 

The  immediate  contiguity  of  a  cemetery,  a  slaughter-house, 
a  cesspool,  a  privy,  a  dunghill,  a  sewer,  a  pool  of  stagnant  water, 
or  a  stable  or  similar  places  where  organic  substances  are  under- 
going decomposition  is,  therefore,  dangerous  to  a  parturient 
woman. 

Zymotic  Diseases. — Since  the  streptococcus  of  erysipelas  is 
identical  with  that  of  puerperal  infection,  there  can  be  no  doubt 
that  infectious  material  brought  from  a  patient  suffering  from 
erysipelas  to  a  puerpera  can  cause  puerperal  infection  in  her. 

The  same  applies  to  diphtheria.  An  infiltration  with  a  white 
or  yellowish  mass,  that  cannot  be  wiped  off,  entirely  like  what 
is  called  a  diphtheritic  condition  when  it  occurs  in  wounds  after 
surgical  operations,  is  a  common  occurrence  in  puerperal  in- 
fection. Generally  it  is  due  to  streptococci,  but  in  several  cases 
the  specific  Klebs-Loflfler  bacillus  diphtheriie  was  found,  and  the 
patient  developed  the  usual  throat  symptoms.  The  writer  has 
also  seen  the  characteristic  throat  affection  follow  the  diphthe- 
ritic condition  of  the  genitals.  A  well-known  obstetrician  was, 
during  an  epidemic  of  puerperal  diphtheria  in  the  hospital  with 
which  he  is  connected,  attacked  by  diphtheritic  ophthalmia,  with 
the  formation  of  a  thick  diphtheritic  membrane  on  the  conjunc- 
tiva, a  perforating  ulcer  of  the  cornea,  and  the  loss  of  sight  in  the 
affected  eye.  His  head  nurse  was  at  the  same  time  attacked  by 
the  same  disease,  resulting  in  the  same  condition.  Dr.  Fallen" 
reported  the  case  of  simultaneous  occurrence  of  throat  diph- 
theria in  a  two-weeks-old  baby  and  puerperal  diphtheria  in  the 
genitals  of  the  mother.     Both  died. 

Scarlet  fever  may  attack  a  puerpera,  but  it  remains  scarlet 
fever  and  follows  a  course  similar  to  that  in  other  patients. 
Typhoid  fever  is  characterized  by  the  intestinal  ulcers  and  a 
specific  bacillus,  and  is  clinically  so  different  from  puerperal  in- 
fection that  the  two  must  be  different  morbid  entities. 

Ways  by  which  the  Infecting  Agent  enters  the  Body. — In  the 
vast  majority  of  cases  the  germs  of  infection  are  brought  mechan- 
ically into  the  genital  tract  of  the  pregnant,  the  parturient,  or 
the  pueri)eral  woman  by  the  fingers,  the  hands,  or  the  instru- 
ments of  the  medical  attendant,  be  it  a  doctor,  midwife,  nurse, 
or  friend.  The  microbes  may  lurk  in  one  of  the  many  lubricants 
commonly  used,  such  as  olive  oil,  lard,  butter,  vaseline,  or  cold- 
cream,  fhey  may  adhere  to  a  sponge,  a  rag,  the  nozzle  of  a 
syringe,  a  catheter,  bedclothes,  wearing  apparel,  or  any  other 
body  coming  in  contact  with  the  genitals. 

Many  go  so  far  as  to  think  that  actual  contact  is  the  only  way 
of  infection,  but  to  deny  infection  through  the  air  is  contrary 
to    many    well-established    facts.     Above    I    have    mentioned 
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cases  where  epidemics  in  hospitals  were  attributed  to  the  ground, 
the  walls  of  a  building,  and  the  air  near  it  being  infected  with 
fecal  matter  or  waste-pipe  water.  Now,  it  does  not  seem  at  all 
likely  that  the  doctors  and  nurses  brought  microbes  from  the 
manure  around  the  new  Maternity  on  Blackwell's  Island,  from 
the  faeces  floating  in  the  canal  on  which  the  Vienna  Hospital  was 
situated,  or  from  the  ground  soaked  by  the  water  from  the 
broken  pipe.  It  is  certainly  much  easier  to  suppose  that  the 
germs  of  disease  were  carried  by  the  air  into  the  buildings  where 
the  women  were  confined,  and  deposited  on  instruments,  ma- 
terials, clothes,  or  perhaps  even  on  the  hands  of  doctors  and 
nurses  or  directly  on  the  entrance  to  the  genital  canal. 

Some  years  ago  there  was  an  epidemic  in  the  New  York  In- 
fant Asylum,  which  was  traced  to  a  dead  rat  found  in  the  cellar. 
Now,  the  doctors  and  nurses  had  no  business  in  the  cellar,  and 
the  engineer  never  entered  the  wards  of  the  hospital.  The  nat- 
ural explanation  is  that  the  microbes  developed  in  the  putrefying 
body  of  the  dead  rat  were  carried  by  the  air  from  the  cellar  along 
heating  pipes  and  through  crevices  between  boards  to  the  ward 
above,  where  they  infected  the  parturient  and  puerperal  women 
directly  or  indirectly. 

Depaul ''  reported  the  following  striking  case.  A  pupil- 
midwife,  while  washing  the  genitals  of  a  puerpera  affected  with 
*' puerperal  fever,''  felt  an  unpleasant  sensation.  In  the  even- 
ing she  was  taken  sick,  and  on  the  third  day  she  died  ''with  all 
the  symptoms  of  the  most  characteristic  puerperal  fever.''  The 
clinical  diagnosis  was  confirmed  by  the  autopsy,  and  she  was 
found  to  be  a  virgin  and  not  menstruating.  In  this  case  we 
have  then  not  only  infection  taking  place  through  the  air,  but 
the  place  of  entrance  being  far  from  the  genital  wounds,  in  the 
healthy  lungs.  As  an  analogon  we  have  in  children  the  infec- 
tion starting  from  the  mouth. 

The  microbes  have  also  been  directly  caught  floating  in  the 
air."  The  theory  of  air-infection  within  a  limited  space  is  also 
corroborated  by  the  effects  of  sanitary  measures.  Even  before 
the  new  era  in  Maternity  Hospital  the  patients  were  always  free 
from  fever  during  the  first  week  after  a  ward  had  been  fumigated 
with  sulphur.  Busch**  prevented  ''puerperal  fever"  in  Berlin 
by  heating  the  wards  to  60°  Reaumur  (—  167°  Fahrenheit)  before 
using  them.  In  many  hospitals  the  rate  of  mortality  was  much 
diminished  by  improved  ventilation.  We  have  an  analogon  in 
tuberculosis,  which  is  supposed  most  frequently  to  be  communi- 
cated from  one  person  to  another  by  the  sputa  drying  and  the 
bacilli  being  inhaled. 

This  infection  through  the  air  is,  however,  limited  to  quite 
short  distances.  Epidemics  in  the  old  sense  of  the  word,  when 
the  air  of  a  city  or  a  country  was  supposed  to  be  poisoned,  do  not 
exist.     As  a  celebrated  obstetrician  aptly  has  put  it,  we  might  as 
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well  speak  of  an  epidemic  of  gunshot  wounds  after  a  battle. 
Epidemics  are  nowadays  rare  and  circumscribed,  and  are  always 
due  to  direct  transmission  from  a  patient  or  from  one  of  the  foci 
of  infection  spoken  of  above. 

Autoinfection, — When  we  saw  the  effect  of  strict  antiseptic  pre- 
ventive methods,  we  were  inclined  to  throw  the  blame  for  every 
case  of  puerperal  infection  and  death  on  the  attending  doctor  or 
midwife.  But,  later,  abundant  evidence  has  been  adduced  to 
prove  that  the  source  of  infection  may  be  found  in  the  body  of 
the  individual  herself.  At  one  time  it  was  thought  that  this  was 
true  only  of  saprophytes  and  did  not  apply  to  pathogenic  mi- 
crobes; but  we  have  seen  how,  by  advancing  knowledge,  the  par- 
tition between  pathogenic  and  non-pathogenic  microbes  has  been 
weakened.  There  is  no  longer  any  doubt  that  staphylococci  and 
streptococci,  as  well  as  other  microbes,  may  come  from  the  patient 
herself.  Ahlfeld  **  has  collected  23  fatal  cases  of  puerperal  infec- 
tion in  women  upon  whom  no  vaginal  examination  had  been 
made.  The  autopsy  showed  that  the  starting-point  of  the  dis- 
ease was  a  remnant  of  the  placenta,  old  purulent  collections,  or 
latent  gonorrhoea.  According  to  some  investigators  streptococci 
are  probably  found  in  every  vagina,  whence  they  by  their  own 
movements  can  ascend  into  the  uterus.  In  tedious  labor  they 
change  from  innocent  to  virulent.  Another  case*^  has  been 
reported  where  the  puerperal  infection  started  from  a  purulent 
rhinitis,  which  gave  rise  to  pneumonia  and  purulent  meningitis, 
and  subsequently  to  metrolymphangeitis.  The  only  microbes 
found  were  diplococcus  lanceolatus  and  diplococcus  pneumonia, 

I  have  already  spoken  of  bacterium  coli  commune,  which  is 
found  in  every  intestine  and  urethra,  whence  it  may  invade  the 
genital  tract  and  the  peritoneal  cavity,  causing  disease  and  death.*® 

Another  most  dangerous  microbe,  the  bacilbis  emphysematosus, 
is  constantly  found  in  the  intestine,  where  it  is  not  only  harm- 
less but  even  useful.  In  the  vagina  it  becomes  the  cause  of  em- 
physematous colpitis,  but  when  it  enters  the  uterus  it  causes  the 
ominous  tympanites  uteri,  or  physometra.  In  general  surgery  it 
is  the  cause  of  one  of  the  most  dangerous  wound  diseases, — acute 
septic  gangrene, — to  which  in  puerperie  is  found  an  analogon  in 
septic  eni])hysema.*^ 

One  of  the  pus-producing  microbes,  staphylococcus  pyogenes, 
abounds  on  the  human  skin,  whence  it  may  wander  into  the  geni- 
tal tract.  Or  it  may  arrive  there  in  another  way.  Many  women 
have  sexual  connection  up  to  the  day  of  their  confinement.  The 
staphylococcus  may  consequently  be  deposited  in  the  vagina  be- 
fore delivery,  and,  starting  upward,  cause  disease. 

Since  a  woman  always  has  numerous  saprophytes  and  some- 
times pus-i)r()ducing  cocci  in  her  vagina,  these  organisms  may  be 
carried  thence  by  a  perfectly  disinfected  finger  into  the  uterus 
and  cause  infection. 
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At  our  present  stage  of  knowledge  it  can  hardly  be  proved 
that  puerperal  disease  and  death  are  directly  attributable  to  the 
obstetrical  attendant;  but,  of  course,  if  many  cases  .occur  in  one 
person's  practice  there  is  a  strong  presumption  that  he  personally 
is  the  carrier  of  the  infection,  and  if  it  can  be  proved  that  he  has 
not  used  any  antiseptic  precautions  a  suit  for  damages  may  per- 
haps be  decided  against  him.  Otherwise  he  can  fall  back  on  auto- 
infection,  and  hope  to  establish  a  reasonable  doubt  in  the  minds 
of  the  jury. 

Time  of  Infection. — Infection  most  commonly  takes  place  dur- 
ing delivery,  but  it  may  occur  also  before  and  after  labor.  If  the 
infecting  germs  reach  the  endometrium  several  days  after  child- 
birth, blood-  and  lymph-vessels  are  closed  and  the  leucocytes 
have  multiplied,  so  that  the  conditions  are  less  favorable  for  their 
growth  than  when  the  infection  occurs  in  the  denuded  surface 
of  the  uterus.  If  the  streptococci  have  developed  in  the  liquor 
amnii,  the  effect  of  this  liquid  coming  in  contact  with  the  uterine 
wound  is  particularly  deleterious. 

§  3.  Pathology. — Before  it  was  known  that  puerperal  infec- 
tion was  due  to  microbes  or  their  products,  it  was  incompre- 
hensible to  the  pathologists  that  they  found  such  a  diversity  of 
lesions  in  the  bodies  of  women  who  had  died  from  what  then 
was  called  "  puerperal  fever."  In  other  diseases  they  found 
the  same  lesions  in  different  cases,  such  as  the  different  stages 
of  pneumonia,  typhoid  fever,  meningitis,  etc.;  but  in  those  who 
had  been  affected  with  ''puerperal  fever"  nearly  every  organ  of 
the  body  might  be  found  to  present  pathological  changes. 

iEncEiTis  (Vulvitis)  and  Colpitis  (Vaginitis).* — The  ex- 
ternal genitals  may  be  the  seat  of  a  catarrhal  or  a  diphtheritic 
inflammation.  In  the  catarrhal  form  the  mucous  membrane  of 
the  vulva  and  the  vagina  is  swollen,  red,  and  secretes  a  muco- 
purulent fluid  with  an  offensive  odor.  In  the  diphtheritic  form 
small  white  or  yellowish  false  membranes  appear,  spread,  and 
coalesce  until  a  more  or  less  large,  thick  patch  is  formed  inti- 
mately adherent  to  the  subjacent  tissue,  which  is  swollen,  infil- 
trated with  serum,  and  of  a  dirty  greenish  or  brown  color. 

Endometritis  is  the  most  common  puerperal  affection.  In 
catarrhal  endometritis  the  endometrium  is  red,  swollen,  covered 
with  a  purulent  fluid,  and  sometimes  studded  with  small  pustules. 
The  other  forms  are  merged  in  metritis. 

Metritis  may  assume  4  different  forms:  1,  the  simple:  2,  the 
diphtheritic;  3,  the  dissecting:  and  4,  the  putrescent. 

In  simple  metritis  the  uterus  is  enlarged.  The  wall  is  swollen, 
soft,  friable,  near   the  surface  almost  diffluent,  cherry-colored, 


*  The  words  alSoiov^  vulva,  and  alSoinc,  inflammation  of  the  same,  have  kindly 
been  given  me  by  Dr.  Achilles  Rose.  Ko/.rriTtr  is  derived  from  K6?.7ro(;^  gulf,  the  Greet 
name  for  the  vagina 
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and  bathed  in  a  dirty  greenish-brown  fluid.  Abscesses  may 
form  in  the  muscular  tissue,  Uie  pus  af  whirh  niay  become  inspis- 
sated or  evacuated  by  rupture  of  the  wall.  In  the  cervix  are 
often  found  bruises  and  tears. 

Diphtheritic  melritis  shows  the  tissue  in  a  condition  similar 
to  that  described  under  vulvitis  and  colpitis.  It  begins,  as  a  rule, 
at  the  cervix.  The  writer  has,  htnvever.  seen  it  begin  also  at  the 
inner  opening  of  the  Fallojiian  tube  and  form  a  yellow,  gelatinous 
layer,  extending  to  the  perit<uieum. 

Dissecting  fnetritis  is  a  form  that  has  been  little  noticed.  The 
writer  was  the  first  to  show  its  connection  with  }>uerperal  infec- 
tion  and  gave  it  its  name.  He  has  person* 
ally  had  S  cases,  all  examined  microscopic- 
ally, demonstrated  in  medical  societies,  and 
the  diagnosis  corroborated  by  other  exami- 
ners. In  this  form  a  large  piece  of  the  mus- 
cular wall  is  gouged  out  (Fig.  5iJ4). 

In  putrescent  metritis  the  uterus  is  large, 
but  the  walls  are  so  thin  that  they  show 
impressions  of  the  intestines.  The  discol- 
ore<i  mucous  membrane  hangs  in  shrerls  or 
is  easily  moved  to  and  fro  on  the  under- 
lying tissue.  The  submucous  tissue  may  be 
chntiged  into  a  whitish  substance,  and  the 
nuiscular  may  be  red  and  flabby;  but  some- 
times the  destrtU'tinii  extends  tleep  into  the 
museular  tissue,  forming  cavities  lilled  with 
a  chocolate-colored  or  black  pulp,  due  to 
acute  septic  gangrene,  or  with  a  thinner, 
iclioroys  or  purulent  fluid.  It  is  partic»ularly 
t!«e  phicentul  site  that  shows  this  deep  bur- 
,J^:;:^T:i::'JX  rowing  0.0  destructive  nm;robc.s  finding  a 
•fter  Childbirth,  crm-siFtitiK  of  favorablc  SOU  in  the  thrombi  which  fill  the 
mujcuiHrtK.uijfoMniLo«c'tiier  ycins.     In  otlicr  cases  thev  may  follow  the 

90  MS  la  t»kt"  the  hhajK*  of  thr    i   ^  k    f* 

Uterine c»vily.   Length f old ».mJ,    iympUatlCS. 

ajnohcficst-entimetres).  SAnpixciTis.  —  The  Fallopian  tubes  are 

more  rarely  the  way  the  inflammation  fol- 
lows, but  we  may  find  c^ither  catarrhal  or  purulent  .salpingitis. 

Oophoritis. — The  ovaries,  on  the  contrary,  are  fretpiently 
inflamed.  It  may  he  a  superficial  iuHammation,  so-called  peri- 
odphoritis^  or  one  in  the  interior,  parenchiimatons  odphoritis.  This 
may  end  in  the  formation  of  an  abscess  or  a  cavity  filled  with  a 
brownish  ichorous  pulp—pntreffcenfin  orarri. 

Cellulitis. — The  connective  tissue  of  the  pelvis  and  abdomi- 
nal wall  may  !)e  swollen,  infiltrated  with  serum,  full  of  small  round 
cells, — leycocytes,— and  be  the  seat  of  hemorrhagic  tlirombi.  The 
inflammation  may  end  in  resolution  or  in  suppuration.  The  former 
is  due  to  the  victory  of  the  leucocytes  over  the  streptococci^  w'heii 
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^er  ceases  and  swelling  gradually  diminishes  and  finally  disap- 

^ars.     In  the  latter  case  the  abscess  may  open  into  one  of  the 

'^^llow  organs,— the  bladder,  the  vagina,  or  the  rectum;  or  it  may 

reak  through  the  skin,  especially  above  Poupart's  ligament,  or  in 

"*etit's  triangle,  above  the  crest  of  the  ilium.     The  inflammation 

riay  even  extend  above  the  diaphragm,  enter  the  posterior  medi- 

«-Stinum,  and  impUcate  the  lungs  as  interstitial  pneumonia.    Or  it 

^ — nay  extend  down  the  leg,  causing  phlegmasia  alba  dolens.     In 

•are  cases  it  follows  the  round  ligament  through  the  inguinal  canal 

^Mid  may  produce  suppurative  adenitis  of  the  inguinal  glands.  On 

— account  of  this  tendency  to  spreading,  Virchow  called  it  erysipelas 

— nuilignum  internum,  a  denomination  which  became  particularly 

^^appropriate  when  later  it  was  discovered  that  the  microbe  causing 

^^*he  inflammation  was  identical  with  that  of  cutaneous  erysipelas. 

—  Lymphangeitis   and  Lymphothrombosis.  —  The  lymphatic 
■^-^•paces  and  vessels  are  one  of  the  chief  roads  by  which  the  infec- 
tion reaches  the  deeper  parts.    According  to  Virchow  there  is  no 

■^  lymphangeitis.     The  lymph-vessels  become  much  enlarged,  the 

■  lymph  stagnates  in  them  and  becomes  inspissated  and  like  pus. 

^    The  thrombosis  does  not  further  the  infection,  but  is  due  to  it,  and 

-  the  infection  extends  through  other  branches  which  have  not 
been  blocked  up.  The  lymphatics  from  the  vulva  and  the  lower 
third  of  the  vagina  pass  to  the  superficial  inguinal  glands,  from 
which  others  extend  to  the  deep  inguinal  glands,  that  again  con- 
nect with  the  external  iliac  glands.  Thus  a  wound  on  the  labium 
majus  may  become  the  starting-point  of  a  general  peritonitis. 

The  lymphatics  from  the  upper  two-thirds  of  the  vagina  and 
the  cervix  pass  to  the  internal  iliac  and  the  sacral  glands.  The 
uterus  itself  is  a  net-work  of  lymph-spaces  and  lymph- vessels, 
which,  finally,  lead  to  the  lumbar  glands  (Fig.  505). 

While  the  lymph-vessels  normally  arc  so  small  that  they  can- 
not be  seen  until  they  are  injected  with  mercury,  they  become  as 
thick  as  goose-cjuills  when  they  are  thrombosed,  and  they  may 
form  prominences  on  the  surface  of  the  uterus  as  large  as  cherries 
and  filled  with  a  pus-like  fluid  (Fig.  506).  If  the  germs  from 
the  lumen  of  the  uterine  lymphatics  invade  the  surrounding 
tissue,  this  becomes  necrotic,  and  larger  and  smaller  intermuscular 
abscesses  are  formed. 

Peritonitis. — The  inflammation  of  the  peritoneum  is  the 
most  common  finding  in  the  severer  cases  of  puerperal  infection. 
It  may  be  limited  to  the  pelvis — locals  or  pelvic,  peritonitis — or 
spread  more  or  less  over  the  abdomen — diffuse  peritouitis.  The 
inflammation  may  be  adhesive  or  exudative.  In  the  adhesive 
form  the  intestines  are  glued  together  or  to  other  organs  with  a 
semi-solid  plastic  lymph  full  of  streptococci.  In  the  exudative 
form  there  is  a  more  or  less  large  amount  of  free  fluid,  which  may 
be  serous,  fibrinous,  or  purulent;  or  it  may  he  ichorous,  brownish, 
and  oflfensive.     Sometimes  it  is  much  like  milk,  and  contains  large 
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muscle-fibres,  to  the  serous  coat  of  the  uterus.  But  the  perito- 
neum may  be  reached  also  through  the  veins  or  the  tubes. 

Plp:urisy  and  Pericarditis. — From  the  peritoneum  the  mi- 
crobes easily  spread  through  the  stomata  of  the  diaphragm  to 
the  pleura  and  the  pericardium.  The  membranes  become  red, 
swollen,  and  covered  with  false  membranes,  and  the  cavities  in 
their  interior  contain  a  seropurulent  fluid. 

Phlebitis. — More  frequently  than  the  lymphatics,  the  veins 
are  the  road  invaded  by  the  microbes.  When  the  muscular  tissue 
does  not  contract  with  normal  strength,  thrombi  form  in  the 
veins  of  the  placental  site  and  sinuses  in  the  uterine  wall.  As 
we  have  seen  above,  such  thrombi  furnish  a  favorable  soil  for  the 
propagation  and  penetration  of  microbes.  The  thrombosis  may 
extend  into  the  broad  ligaments  and  to  the  upper  part  of  the  thigh, 
where  it  leads  to  phlegmasia  alba  dolens. 

The  thrombus  may  become  disintegrated,  and  detritus  from 
it  may  be  carried  by  the  blood  current  to  the  heart — the  condition 
known  as  pycemia.  In  this  way  nearly  all  organs  of  the  body  may 
secondarily  become  infected.  In  the  lungs  these  infarctions 
give  rise  to  pneumonia  and  pulmonary  abscesses.  In  the  posterior 
part  of  these  organs  is  often  found  hypostatic  pneumonia.  In 
the  liver  may  be  found  hepatitis  and  abscesses.  The  kidneys 
also  become  inflamed  and  the  seat  of  abscesses.  In  the  more 
chronic  cases  there  may  be  amyloid  degeneration  of  the  kidneys. 
The  abundant  adipose  connective  tissue  surrounding  the  kid- 
neys is  apt  to  become  inflamed  and  form  a  perinephritic  abscess. 
The  spleen  is  large  and  soft,  and  may  contain  infarctions,  but 
these  rarely  suppurate.  The  mucous  membrane  of  the  intestine 
is  swollen,  but  does  not  ulcerate.  The  heart  is  frequently  the 
seat  of  pericarditis,  endocarditis,  which  mostly  is  ulcerous,  and 
myocarditis.  The  eyes  may  be  destroyed  by  panophthalmia. 
The  brain  and  its  meninges  are  rarely  inflamed,  except  in  ulcer- 
ous endocarditis.  The  mammary  glands,  the  thyroid  body,  the 
parotid,  the  tonsils,  may  all  become  inflamed  and  form  abscesses. 
In  the  bladder  are  sometimes  found  ulcerations.  The  articula- 
tions, especially  the  knee,  the  elbow,  and  the  shoulder,  may  sup- 
purate and  become  ankylosed.  The  skin  is  the  seat  of  ery- 
thematous, erysipelatous,  vesicular,  or  pustular  eruptions.  The 
subcutaneous  and  intermuscular  connective  tissue  may  become 
inflamed,  and  form  large  abscesses  and  shreds  of  necrotic  tissue. 

There  is  in  childbed  also  an  asei)tic  thrombosis,  which  begins 
at  the  placental  site  and  extends  through  the  ovarian  and  uterine 
veins,  the  plexus  pampiniformis,  the  internal  and  common  iliac 
vein,  and  the  vena  cava.  This  condition  is  due  to  atony  and  de- 
ficient retraction  of  the  uterus.  A  similar  aseptic  thrombosis  is 
found  also  in  the  veins  of  the  leg,  where  it  is  brought  on  by  the 
dow  current  and  stagnation  of  the  blood. 

A  piece  of  a  thrombus  may  be  torn  off",  form  an  embolus,  and 
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cause  paralysis  or  heart-dot.     In  favorable  eases  the  thrombus' 
may  be  tunnelled  and  circulation   re-established,  or   it  may   be- 
come organized  and  form  a  permanent  plug  in  the  vein.    A  large 
embolus  may  close  the  trunk  or  the  chief  branches  of  the  pul- 
monary artery  and  cause  instant  death* 

The  disease  kmnvn  as  phleijytnisia  alha  floiens  may  be  a  phle- 
bitis or  cellulitis,  or  both  coml»ined.  It  lirgins  always  at  the  upper 
part  of  the  thigh,  and  the  name  shouhl  not  be  uj<ed  to  designate 
simple  marantic  thromljosis*  starting  in  the  veins  of  the  calf  an 
the  lower  i>art  of  the  thigh.  Phlegmasia  alba  may  be  a  eoiitin^ 
nation  of  phlebitis  of  the  ovarian  and  iliac  veins.  Sometimes 
the  vein  is  first  afi'ected  by  thrombosis,  which  leads  to  phlebitis 
and  periphlebitis.  In  other  cases  the  inflammation  starts  in  the 
connective  tissues,  and  the  vein  becomes  secondarily  implicated 
The  thrombi  may  undergo  all  the  changes  describeii  al>ove.  In 
tlie  i>lilol»itic  form  one  or  more  veins  form  strings,  below  whirli 
the  leg  is  swollen. 

In  the  cfllulitie  form  the  skin  is  white  or  pink,  tense,  and  hard. 
One  or  bolh  legs  swell.  The  epidermis  may  fic  lifted  by  a  serou; 
exudation^  formii^g  large  vesicles.  The  inguinal  glands  swell 
The  connective  tissue  may  become  necrotic  and  bathed  in  pus, 
l>ut  this  pernicious  form  is  rare. 

AcuTEHT  Septkm!:aija. — In  the  worst  cases  of  puerperal  in- 
fection all  these  inflammatinns  hardly  have  time  to  form,  befo 
the  patient  succundis  to  the  violence  of  the  attack.  Still,  the 
are  traces  of  lymphatic  throndjosis,  phlebitis  of  the  uterus,  am 
swelliiig  of  the  c<*nnective  tissue.  The  liver,  spleen,  and  kidney 
are  large,  soft,  friable,  and  their  cells  show  cloudy  swelling* 
There  is  a  little  redilish  fluid  in  the  difl'erent  cavities.  Some-^ 
times  gas  is  forined,  especially  in  the  liver — foaming  liver — and 
in  the  uterus — tympanites  uteris  or  phyaometra.  This  gas  produc- 
tion is  generally  due  to  the  bacillus  aerogenes  capsulatus.  The 
blood  is  dark,  thin,  and  has  lost  most  of  its  coagulability. 


I 


§  4.  Symptoms,  Diagnosis,  and  Prognosis.  — In  particularly^ 
well-conducted  institutitms  bacteriological  examinations  are  made] 
daily  during  the  puerperium,  and  thus  it   may  be  known  what] 
kind  of  infection  is  present,  and  a  prognosis  l)e  founded  thereon.' 
But  most  physicians  have  to  go  by  the  clinical  features  of  the 
case.     Three  points  are  of  great  importance  in  tlus  respect — the 
time  of  the  beginning  of  the  disease,  the  fever,  and  the  mental 
condition  of  the  |)atient.     If  the  infection  begins  early,  perhapa. 
within  a  few  hivurs,  if  the  tem|>erature  rises  much,  tlie  pulse  be»| 
comes  rai>id,  and  the  patient  becomes  delirious  or  somnolent,  the] 
ease  is  serious.     The  pulse  is  of  greater  prognostic  importance] 
than  the  tem|>erature:  serious  septic  infection  causes  great  fre-j 
tjuency  nf  ihe  pulsation,  while  iti  putrid  infection  the  pulse  may] 
remain  normal  or  increase  only  a  little  in  frequency.     Repeated  I 
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chills  are  always  a  bad  sign.  But  even  under  favorable  circum- 
stances the  prognosis  should  always  be  guarded,  for  an  infection 
caused  by  saprophytes,  or  a  condition  that  is  not  infectious  at 
all,  as  a  marantic  thrombosis  of  a  vein  in  the  calf,  may,  exception- 
ally, end  in  serious  infection  and  death. 

Some  groups  of  cases  are  so  well  marked  by  characteristic 
symptoms  that  they  are  easily  described  and  easily  recognized. 
Thus,  there  is  a  group  of  localized  infections  in  which  the  disease 
remains  limited  to  the  genital  tract  and  hardly  affects  the  general 
condition  of  the  patient.  In  such  a  case  the  prognosis  is  favor- 
able. Then  there  is  a  lymphatic  fornix  in  which  the  disease  be- 
gins early  and  spreads  rapidly  to  the  serous  membranes — the 
peritoneum,  the  pleura,  and  the  pericardium.  This  is  very  grave. 
Next,  there  is  a  phlebitic  form,  which  begins  later,  progresses  more 
slowly  than  the  lymphatic,  is  accompanied  by  repeated  chills, 
and  causes  metastases  in  remote  organs.  Here  also  the  prog- 
nosis is  at  least  serious.  Finally,  there  are  cases  of  acutest 
septicaemia  in  which  the  patient  dies  before  localizations  are 
developed. 

But  the  cases  cannot  all  be  pressed  into  these  groups;  some- 
times two  such  groups,  as  the  lymphatic  and  phlebitic,  are  com- 
bined, and  often  one  passes  into  the  other.  The  writer  prefers, 
therefore,  to  maintain  the  division  based  on  the  organs  invaded, 
and  to  add  remarks  on  diagnosis  and  prognosis  as  he  progresses 
from  one  organ  to  the  other. 

In  exanjining  the  patient  the  labia  are  spread  open,  which 
will  reveal  any  affection  of  the  vulva.  Next,  the  walls  of  the 
vagina  and  the  vaginal  portion  of  the  uterus  are  exposed  with  a 
Sims  speculum  and  a  Garrigues  depressor.  In  this  way  not  only 
the  whole  vagina  but  even  a  portion  of  the  cervical  mucous 
membrane  may  be  inspected,  and  the  latter  gives  us  an  idea  of 
the  condition  of  the  remainder  of  the  endometrium. 

iEncEiTis  AND  Colpitis. — In  the  catarrhal  form  micturition 
causes  smarting. 

In  the  ulcerative  form  there  is  a  little  fever,  and  often  the  lochia 
become  fetid.  The  labia  are  swollen,  red,  and  sensitive.  Mic- 
turition is  paiirful  and  sometimes  there  is  retention  of  urine. 
The  ulcers  are  slow  to  heal,  three  weeks  elapsing,  perhaps,  be- 
fore recovery. 

The  diphtheritic  form  is  much  more  serious.  It  begins  often 
with  a  chill,  and  the  temperature  may  reach  107°  F.  This  fever 
begins  generally  from  2  to  4  days  after  delivery.  It  has  no 
typical  temperature-curve,  except  that  there  usually  is  a  rise  to- 
wards evening.  The  pulse  is  rapid  and  weak  and  the  respiration 
accelerated.  The  patient  has  no  appetite.  The  tongue  is  coated, 
the  bowels  are  often  loose,  and  the  woman  frec|uently  suffers  from 
nausea  and  vomiting. 

As  a  rule,  the  uterus  is  implicated.     It  becomes  large  and 
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tender,  and  the  lochia  become  scanty,  grayish,  and  offensive. 
The  secretion  of  milk  either  does  not  become  established  or  it 
ceases.  The  patient  complains  of  pains  in  the  hypogastric  re- 
gion, sometimes  extending  down  the  legs.  She  has  severe  head- 
ache, and  soon  she  becomes  stupid  and  delirious.  These  signs 
of  a  general  affection  may  precede  the  appearance  of  the  patches. 
For  several  days  new  patches  are  formed,  and  the  old  ulcers 
spread.  From  the  time  the  infiltration  ceases  until  the  scabs 
formed  by  the  treatment  fall  off  and  the  sores  heal,  about  a  week 
elapses. 

Erythema  or  erysipelas  may  start  from  the  swollen  labia  and 
extend  more  or  less  over  the  body.  Sometimes  the  vulva  or 
vagina  becomes  gangrenous.  The  cicatrices  which  follow  the 
ulcers  may  cause  considerable  narrowing  and  shortening  of  the 
vagina. 

Diagnosis, — With  a  little  care  diphtheritic  sores  are  easily 
distinguished  from  pus-covered  tears.  In  the  former  there  is 
an  adherent  yellow  infiltration;  in  the  latter  the  pus  is  easily 
wiped  off.  Plain  tears,  when  properly  attended  to,  cause  neither 
local  nor  general  disturbance.  The  diphtheritic  sores  spread 
with  a  scalloped  outline. 

Prognosis. — In  the  catarrhal  and  plain  ulcerative  form  of 
apdcritis  and  colpitis  the  prognosis  is  good;  in  the  diphtheritic 
form  there  is  a  considerable  mortality. 

Endometritis  and  Metritis. — Simple  endometritis  and  me- 
tritis often  begin  with  a  chilly  sensation  and  are  accompanied 
by  moderate  fever.  The  patient  has  some  pain  in  the  hypo- 
gastric region  and  severe  after-pains,  no  appetite,  and  a  coated 
tongue.  The  lochial  discharge  is  mostly  fetid,  continues  red 
longer  than  usual,  or  becomes  red  again  after  having  been  yellow. 
The  uterus  is  enlarged  and  tender  on  pressure.  As  to  the  diph" 
theritic  form,  its  symptoms  are  the  same  as  those  of  diphtheritic 
a'd(ritis  and  colpitis.  The  diagnosis  of  streptococcic  endome- 
tritis is  based  on  bacteriology.  If  it  is  known  that  parts  of  the 
placenta  or  membranes  have  been  retained,  the  presence  of 
streptococci  is  likely.  A  fetid  discharge  is  not  characteristic.  It 
may  be  absent  with  dangerous  infection,  and  it  may  only  be  due 
to  saprophytes  in  the  uterus  or  the  vagina.  In  this  respect  the 
French  alliteration  "Ce  qui  pue  ne  tue  pas''  (What  stinks  does 
not  kill)  has  some  foundation.  Dissecting  metritis  is  character- 
ized by  a  protracted  purulent  discharge.  The  putrescent  form 
gives  the  symptons  of  th-e  severest  diphtheritic  cases,  and  is 
accompanied  by  a  particularly  offensive  discharge. 

Prognosis. — In  benign  endometritis  and  simple  metritis  the 
prognosis  is  good.  The  disease  lasts  a  week  or  two.  The  diph- 
theritic form  often  ends  in  death.  The  dissecting  form  has  a 
better  prognosis.  Of  the  writer's  8  cases  only  1  died,  and  io 
that  death  was  due  to  rupture  of  the  uterus  brought  on  by  an 
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error  in  washing  out  the  uterus.    Of  all  14  cases  known,  3  ended 
fatally.     The  putrescent  form  is  nearly  always  fatal. 

Salpingitis  and  Oophoritis. — The  inflammation  of  the 
tubes  and  ovaries  is  only  found  combined  with  endometritis  or 
peritonitis,  and  the  symptoms  become  merged  in  those  of  these 
affections. 

Parametritis  (Cellulitis  of  the  Pelvis). — The  inflamma- 
tion of  the  connective  tissue  of  the  parametrium  and  the  broad 
ligaments  begins  generally  on  the  4th  day,  if  labor  has  been 
normal.  If,  on  the  other  hand,  it  has  been  protracted  or  fever- 
ish, the  parametritis  may  begin  as  early  as  the  2d  day.  It  rarely 
begins  as  late  as  the  8th  or  still  later,  and  then  generally  after 
some  interference  with  the  endometrium  or  the  cervix.  This  is 
technically  called  late  infection.  It  begins  with  a  chill  or  chilly 
sensation,  anorexia,  thirst,  weakness,  sensation  of  heat,  and  a 
bruised  feeling  in  the  limbs.  The  temperature  rises.  Pulse  and 
respiration  become  more  frequent.  The  patient  complains  of 
pain  at  the  side  of  the  uterus,  and  on  bimanual  examination  we 
find  the  vault  of  the  vagina  tender  and  a  swelHng  extending 
from  it  in  the  direction  of  the  iliac  fossa.  When  the  swelling  in- 
creases it  pushes  the  uterus  over  to  the  opposite  side.  As  a  rule, 
only  one  side  is  affected.  The  uterus  is  hardly  movable.  Severe 
neuralgic  pain  may  shoot  down  the  legs  or  up  to  the  lumbar 
region,  which  may  be  due  to  pressure  on  the  nerves  or  their 
participation  in  the  inflammatory  process.  If  the  inflammation 
extends  to  the  iliac  fossa,  the  corresponding  extremity  is  drawn 
up  and  adducted,  so  that  the  knee  lies  on  the  other  leg.  The 
extremity  swells.  Sometimes  thrombi  may  be  felt  in  the  veins 
of  Scarpa's  triangle,  the  popliteal  space,  or  the  calf. 

Generally,  the  inflammation  of  the  connective  tissue  ends 
in  resolution,  but  it  may  end  also  in  suppuration.  If  the  fever 
lasts  over  three  weeks,  it  is  probably  due  to  suppuration.  Some- 
times there  is  a  free  interval  of  a  week  or  two,  and  then  fever 
begins  again.  The  patient  has  repeated  chills,  mostly  in  the 
afternoon,  while  there  is  a  remission  in  the  morning.  The  pulse 
becomes  smaller  and  more  rapid.  The  woman  loses  her  appetite. 
The  swelling  becomes  softer  and  more  sensitive,  and  finally 
fluctuation  may  be  felt.  The  abscess  may  open  into  the  bladder, 
when  pus  will  be  evacuated  with  the  urine.  Or  it  may  open  into 
the  rectum,  when  it  can  be  seen  in  the  stools  and  is  accompanied 
by  diarrhoea.  Or  it  may  break  into  the  vagina.  In  these  eases 
the  fever  ceases  and  the  opening  usually  closes.  The  abscess  may 
also  extend  to  more  remote  parts  and  break  over  Poupart's  liga- 
ment, over  the  middle  of  the  crest  of  the  ilium,  or  on  the  back. 
Very  rarely  it  ruptures  into  the  peritoneal  cavity  and  causes  then 
acute  peritonitis  and  death. 

Diagnosis. — It  may  be  difficult  to  decide  whether  an  inflamma- 
tion starts  in  the  connective  tissue  or  in  the  peritoneal  cavity. 
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Parametritis  nearly  always  starts  from  a  tear  in  the  cervix.  The 
swelling  is  found  on  one  or  both  sides  of  the  uterus,  not  behind, 
except  as  a  narrow  bridge  connecting  the  two  sides.  When  it 
reaches  the  pelvic  wall  it  lies  close  up  to  the  bone,  while  in  peri- 
tonitis the  tips  of  the  fingers  can  be  inserted  between  it  and  the 
pelvic  bones.  A  parametritis  often  spreads  downward  along  the 
vagina,  while  peritonitis  can  extend  only  to  the  other  side  or 
upward,  and,  as  a  rule,  it  fills  Douglas's  pouch  and  pushes  the 
uterus  forward. 

Prognosis, — Generally  the  inflammation  ends  in  resolution  in 
2  weeks.  If  an  abscess  forms,  the  prognosis  is  less  good,  both  as 
to  life  and  time;  but  with  proper  care  even  the  abscess  generally 
ends  in  recovery.  If  the  suppuration  is  allowed  to  spread  far, 
the  patient's  strength  may  be  exhausted  by  the  protracted  fever 
and  loss  of  substance  through  sinuous  fistulous  tracts.  Rupture 
into  the  peritoneal  cavity  is  fatal,  unless  a  successful  laparotomy 
can  be  promptly  performed.  If  cellulitis  forms  part  of  a  general 
infection,  the  prognosis  is  very  doubtful. 

Lymphanceitis  and  Lymphothrombosis.  —  Lymphangeitis 
may  start  from  the  vulva  and  lower  part  of  the  vagina.  Ordi- 
narily it  is  an  affection  of  little  importance.  There  is  slight  fever. 
Some  red  streaks  may  be  seen  on  the  skin.  The  process  is  arrested 
in  the  superficial  inguinal  glands,  which  rarely  suppurate.  Ex- 
ceptionally, the  deeper  inguinal  glands  are  implicated,  and  then 
peritonitis  may  follow. 

The  infection  of  the  lymph-vessels  of  the  uterus  often  leads 
to  general  puerperal  infection,  but  the  thrombosis  and  the  infec- 
tion may  also  remain  local.  The  patient  has  the  fever-symptoms. 
The  uterus  is  enlarged  and  tender,  especially  near  the  cornua. 
There  may  be  a  little  vomiting  and  some  tympanites.  The 
pulse  is  full. 

Diagnosis. — Uterine  lymphothrombosis  differs  from  cellidilis 
and  local  peritonitis  by  the  absence  of  swelling  at  the  vaginal  roof, 
and  from  diffuse  peritonitis  by  the  limitation  of  swelling  to  the 
lower  part  of  the  abdomen,  the  full  pulse,  and  the  absence  of 
green  vomit. 

Pkuitomtis. — The  inflammation  of  the  peritoneum  may  be 
local,  that  is,  limited  to  the  pelvis,  or  diffuse,  extending  more  or 
less  over  the  whole  abdomen. 

Like  the  other  inflammations,  local  peritonitis  begins  with  a 
chill,  but  this  is  much  severer  and  more  protracted,  lasting  from 
10  to  20  minutes.  There  is  a  peculiar  intense  pain  in  the  lower 
part  of  the  abdomen,  which  is  extremely  sensitive  to  touch. 
The  temperature  suddenly  rises  to  103°  or  104°  F.  The  pulse 
beats  from  100  to  120  times  per  minute,  and  is  small  and  hard. 
Respiration  is  rapid.  The  fever  is  continuous,  ordinarily  with  an 
exacerbation  in  the  evening.  The  patient  has  no  appetite,  but 
suffers  from   unquenchable  thirst.     The  tongue  is  coated.     The 
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bowels  are  in  the  beginning  constipated,  later  loose.  There  is  in 
general  some  vomiting  of  food,  mucus,  and  bile,  and  sometimes 
moderate  hiccup.  The  lower  part  of  the  abdomen  is  distended.  In 
order  to  lessen  the  tension  the  patient  lies  on  her  back  and  draws 
her  knees  up.  The  milk  secretion  is  normal  or  scant.  The  lochia 
are  less  in  amount,  of  a  dirty  color,  and  often  of  offensive  odor. 

In  the  course  of  a  week  or  two  a  distinct  tumor  is  felt  occupy- 
ing the  pelvis  and  the  nearest  part  of  the  abdomen.  It  is  formed 
by  an  exudation  walled  off  by  the  agglutinated  intestine,  omentum, 
uterus,  and  appendages.  The  exudation  pushes  the  vaginal 
vault  down  so  that  the  cervix  disappears,  and  cervix  and  body  of 
the  uterus  form  together  one  pear-shaped  body  without  a  line 
of  demarcation  between  the  two.  The  abdominal  surface  of  the 
tumor  is  uneven,  and  it  offers  a  different  degree  of  resistance 
in  different  parts.  Sometimes,  on  light  pressure,  we  have  a  sen- 
sation similar  to  that  in  pressing  a  snowball.  This  is  due  to 
fresh  adhesions  rupturing  under  the  pressure. 

The  inflammation  commonly  ends  in  resolution,  the  fluid 
being  absorbed,  and  the  hard  swelling  subsiding  in  the  course  of 
2  or  3  weeks.     Pain  and  fever  cease. 

But  the  exudation  may  also  become  purulent.  Then  the 
fever  continues,  and  the  patient  has  repeated  chills.  The  swelling 
becomes  boggy,  and  sometimes  fluctuation  may  be  felt  in  the  va- 
gina. The  abscess  may  open  into  one  of  the  hollow  organs,  espe- 
cially the  vagina.  If  it  progresses  towards  the  bladder  or  the  rec- 
tum, there  may  be  dysuria  or  tenesmus.  When  the  abscess  breaks, 
a  large  amount  of  offensive  pus  and  grumous  substance  is  evacu- 
ated. Pain  and  fever  may  cease.  The  opening  may  close,  but 
sometimes  the  abscess  refills,  or  if  there  are  several  separate  pus 
collections,  the  process  may  be  tedious  and  exhaust  the  patient. 
The  pus  may  also  follow  the  outside  of  the  vagina  and  break 
through  the  skin  in  the  ischiorectal  fossa.  Sometimes  the  bowel 
or  the  bladder  becomes  inflamed,  or  a  pyelonephritis  develops. 

Prognosis, — As  a  rule,  local  peritonitis  ends  in  recovery,  but 
it  may  become  diffuse  or  exhaust  the  patient's  strength.  As  to 
complete  restoration  to  health,  the  prognosis  must  be  guarded. 
The  disease  is  apt  to  return.  Often  chronic  salpingitis  and  oophori- 
tis remain  and  make  the  patient  more  or  less  of  an  invalid.  It 
is  a  frequent  cause  of  sterility,  and  if  the  patient  becomes  preg- 
nant again,  there  is  a  tendency  to  a  similar  attack. 

Diffuse  peritonitis  has  symptoms  like  the  local,  but  much  in- 
tensified. It  begins  commonly  from  2  to  4  days  after  delivery, 
but  sometimes  immediately  after  parturition.  The  chill  lasts 
from  half  an  hour  to  several  hours.  The  pain  is  excruciating 
and  spreads  all  over  the  abdomen.  The  pulse  is  small  and  beats 
from  120  to  140  per  minute.  The  temperature  is  104°  F.  or  more. 
The  respiration  ranges  from  26  to  56,  and  it  is  shallow  on  account 
of  the  pain  produced  by  the  movement  of  the  diaphragm  and  on 
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account  of  the  compression  of  the  lungs  by  the  intestine  in- 
flated with  gas.  The  patient  lies  on  her  back.  She  shuns  every 
movement  and  dreads  every  approach.  Even  the  weight  of  the 
bedclothes  may  be  intolerable.  Her  face  expresses  the  greatest 
anxiety  and  pain.  Her  features  are  pinched,  the  corners  of  her 
mouth  drawn  down;  the  eyes  sink  deep  into  their  sockets,  and 
are  surrounded  by  black  rings.  The  skin  is  pale,  the  tongue 
dry,  red  at  the  point  and  edges,  and  brown  in  the  middle.  The 
thirst  is  unquenchable.  The  patient  vomits  continuously,  and 
the  vomit  soon  gets  a  characteristic  appearance,  like  chopped 
spinach.  Often  the  patient  has  diarrha^a,  and  sometimes  her 
sufferings  are  intensified  by  constant  hiccup. 

The  urine  is  scant  and  often  contains  albumin.  Frequently 
there  is  retention.  The  milk-secretion  soon  ceases.  The  lochia 
diminish  and  are  often  offensive  or  disappear. 

The  abdomen  is  enormously  distended.  The  percussion  tone 
is  tympanitic  in  front,  dull  on  the  dependent  parts.  The  pectoral 
organs  are  pushed  up.  The  heart  is  weak  and  becomes  paralyzed 
by  absorption  of  toxines. 

The  patient  suffers  from  insomnia,  and  at  the  same  time  she 
is  in  a  somnolent  condition.  She  is  slow  to  answer  questions 
or  is  delirious,  but  sometimes  the  intellect  remains  clear  to  the 
last.  At  times  she  starts  up  as  if  horrified  by  dreams,  and  looks 
around  in  dismay.  After  3  or  4  days  the  aspect  changes.  The 
pain  ceases  and  the  patient  thinks  she  is  well,  but  sometimes 
there  is  a  relapse  when  the  inflammation  reaches  the  stomach. 
Death  ends  the  painful  scene  between  the  7th  and  10th  days. 

Prognosis. — Diffuse  peritonitis  is  one  of  the  most  dangerous 
forms  of  puerperal  infection,  but  the  patient  may  recover. 

Favorable  signs  are  subsidence  of  the  fever,  diminution  of 
tympanites,  cessation  of  vomiting,  freedom  from  pain,  return 
of  appetite,  clearness  of  mind,  and  cheerfulness.  Unfavorable 
signs  are  an  irregular  pulse  or  one  beating  more  than  140  per  min- 
ute; a  temperature  over  104°  F.;  a  laborious  respiration,  over  40; 
colli(|uative  diarrhcea;  profuse  perspiration;  cold,  clammy  ex- 
tremities; the  appearance  of  red  blotches  on  the  skin;  and  cessa- 
tion of  pain,  while  the  tympanites  remains  the  same. 

Death  occurs  generally  after  nine  or  ten  days,  but  if  an  ab- 
scess ruptures  into  the  peritoneum  it  follows  in  a  day  or  two. 

The  exudation  may  be  reabsorbed  or  encysted  so  as  to  form 
localized  foci.  Often  the  patient,  if  she  recovers,  remains  an 
invalid. 

Pl?:uhisy. — Pleurisy  may  appear  as  solitary  localization,  but 
is  most  freciuontly  a  corollary  to  peritonitis  or  phlebitis,  and  is 
then  easily  overlooked,  inasmuch  as  the  patient's  condition  does 
not  authorize  a  thorough  physical  examination.  When  pleurisy 
joins  peritonitis  or  phlebitis,  there  may  be  an  increase  in  fever, 
a  new  chill,  or  increased  embarrassment  of  respiration. 
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Prognosis, — Pleurisy  is  a  very  serious  form  of  puerperal  infec- 
tion.    Ordinarily  death  occurs  before  the  end  of  the  2d  week. 

Pneumonia. — Pneumonia  may  appear  as  hypostatic  pneu- 
monia in  the  posterior  parts  of  the  lungs  or  in  disseminated  foci 
anywhere.  It  is  generally  combined  with  pleurisy.  The  usual 
symptoms — cough,  pain  in  the  chest,  dyspnoea,  and  bloody  ex- 
pectoration— may  be  absent,  when  the  localization  can  be  recog- 
nized only  by  the  stethoscopic  signs — crepitant  r&les,  bronchial 
respiration,  and  dull  of  flat  percussion. 

Prognosis. — Pneumonia  is  a  dangerous  complication. 

Pericarditis.  —  Pericarditis  may  be  propagated  through 
lymph-vessels  of  the  diaphragm  from  peritonitis,  or  it  may  be 
due  to  emboli  from  phlebitis.  The  symptoms  are  usually  merged 
in  those  of  other  inflammations,  but  friction  sound  may  reveal 
the  presence  of  false  membranes,  or  an  increased  dulness  may 
show  that  there  is  a  fluid  exudation  around  the  heart. 

Phlegmasia  Alba  Dolens. — Phlegmasia  begins,  as  a  rule, 
in  the  2d  week  of  the  puerperium.  There  may  be  premonitory 
symptoms,  such  as  anorexia,  a  bad  taste,  eructations,  or  a  coated 
tongue.  The  inflammation  is  often  ushered  in  by  a  chill.  The 
patient  is  feverish,  and  the  urine  concentrated.  The  limb  be- 
gins to  swell  from  above,  the  upper  part  of  the  thigh  being  first 
affected,  but  from  there  the  oedema  may  extend  all  over  the 
limb,  and  later  the  other  side  may  become  swollen,  too,  either 
independently  or  through  extension  of  the  thrombosis  to  the 
vena  cava  inferior.  The  skin  becomes  tense,  of  a  white  or  pink 
color,  and  the  patient  complains  of  severe  pain  and  heaviness  of 
the  leg.    The  epidermis  may  become  raised  in  vesicles. 

In  the  phlebitic  form  the  veins  may  be  felt  as  hard  strings. 
The  disease  usually  ends  in  resolution  in  from  3  to  6  weeks.  It 
may  end  also  in  suppuration,  and  abscesses  may  break  on  the 
skin,  and  still  the  patient  may  recover.  It  may  finish  also  in 
gangrene  or  septicaemia  and  death. 

Sometimes  the  skin  has  a  dark-purple  color,  which  variety 
is  called  phlegmasia  ccerulea  dolens.  It  is  due  to  the  thrombosis 
and  inflammation  of  the  deep  veins  of  the  thigh. 

The  thrombus  is  generally  reabsorbed,  but  may  become  in- 
fected and  give  rise  to  all  the  above-described  metastases. 

The  cellnlitic  form  is  a  more  violent  type.  It  is  accompanied 
by  high  fever  and  intense  pain.  The  skin  becomes  red,  pus- 
filled  blebs  may  raise  the  epidermis,  the  connective  tissue  suppu- 
rates and  becomes  necrotic.  It  may  be  expelled  in  large  shreds 
and  the  openings  heal,  but  there  is  great  danger  of  the  patient 
becoming  exhausted  by  the  protracted  suppuration,  or  gan- 
grene or  general  septicaemia  may  develop  and  end  her  life. 

Phlebitis. — Phlebitis  may  develop  in  the  lower  extremity 
or  in  the  uterus. 

Isolated  phlebitis  of  the  leg  is  not  rare  or  grave,  and  will  be 
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elucidated  later.  Exceptionally,  however,  the  thrombus  may 
become  infected  and  give  rise  to  general  infection. 

Uterine  Phlebitis,  or  Metrophlebitis. — The  veins  of  the  uterus 
may  become  the  seat  of  a  common  thrombosis,  which  may  extend 
to  the  iliac  veins  and  the  vena  cava  or  to  those  of  the  thigh,  where 
it  causes  phlegmasia  alba  dolens.  This  benign  thrombosis  ends 
in  resolution.  But  if  the  thrombi  become  infected,  we  have  one 
of  the  most  dangerous  forms  of  puerperal  infection,  w^hich  leads 
to  pycemia. 

Uterine  phlebitis  develops  later  than  peritonitis.  As  a  rule, 
the  initial  chill  does  not  come  before  the  5th,  6th,  or  7th  day. 
It  is  severe  and  protracted,  and  is  followed  by  similar  attacks  at 
irregular  intervals.  They  are  due  to  the  entrance  of  microbes  or 
their  products  into  the  blood.  While  the  patient  shakes  \^ith  a 
subjective  sensation  of  cold  the  thermometer  shows  a  tempera- 
ture ranging  from  104°  to  108°  F.  The  pulse  beats  from  140  to 
160.  The  respiration  is  as  frequent  as  from  36  to  56  per  minute. 
Rarely  the  chill  is  represented  only  by  a  slighter  chilly  sensation. 
After  the  chills,  especially  the  first,  the  patient  feels  better,  tem- 
perature falls  to  100°  or  101°,  pulse  and  respiration  become 
much  less  frequent.  Entirely  different  from  what  we  have  seen 
in  peritonitis,  in  uterine  phlebitis  there  is  no  pain,  little  tender- 
ness, and  no  tympanites. 

Another  chief  feature  of  metrophlebitis  is  the  occurrence  of 
metastases  due  to  the  localization  of  the  microbes  in  different 
organs.  For  each  new  localization  there  is  a  new  chill,  until 
the  fever  approaches  the  continuous  type  with  exacerbations. 
The  skin  becomes  yellowish,  or  a  true  jaundice  develops,  the  feat- 
ures are  pinched,  the  tongue  coated,  oft^n  the  breath  has  a 
peculiar  nauseous  smell  designated  as  *'sweet.^'  The  patient  has 
no  appetite,  but  great  thirst,  headache,  insomnia,  sometimes 
diarrha»a,  less  frecjuently  vomiting.  The  urine  is  scant  and  it 
nearly  always  contains  albumin. 

In  mild  cases  there  may  he  only  2  or  3  chills  in  the  course 
of  a  week,  and  the  disease  may  end  in  recovery  without  local- 
izations. In  the  severe  cases  the  secondary  infection  appears 
first  in  the  lungs,  then  in  the  pleura,  the  heart,  the  liver,  the 
kidneys,  the  spleen,  the  intestine,  the  meninges,  the  brain,  the 
eyes,  the  muscle-sheaths,  especially  those  of  the  forearm,  the 
articulations,  the  skin,  and  the  connective  tissue.  Late  uterine 
hemorrhage  is  rare,  but  very  dangerous.  Pneumonia,  pleurisy, 
and  pericarditis  have  already  been  noticed  in  connection  with 
peritonitis. 

Etiology,  —  Metrophlebitis  is  especially  likely  to  occur  when 
a  piece  of  placenta  has  been  left  behind  or  after  the  artificial 
detachment  or  the  low  insertion  of  the  placenta,  particularly 
placenta  prievia.  In  obstetric  operations  in  which  the  hand  is 
introduced  into  the  uterus  it  is  not  rare.     It  is  less  frequently 
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attributable  to  carcinoma  of  the  cervix  or  deep  lacerations  of 
the  perineum. 

Diagnosis, — Uterine  phlebitis  is  often  taken  for  malarial  fever, 
but  the  chills  come  at  irregular  intervals,  and  later  the  fever  be- 
comes continuous.  Swollen  veins  may  be  felt  in  the  pelvis,  and 
phlegmasia  alba  dolens  may  develop  in  the  leg.  There  is  a  ten- 
dency to  uterine  hemorrhage.  The  blood  does  not  contain  the 
Plasmodium,  but  sometimes  streptococci  are  found.  The  appear- 
ance of  localizations  is  pathognomonic. 

The  differentiation  from  typhoid  fever  may  be  more  difficult, 
since  adynamic  and  ataxic  symptoms  may  be  found  in  both, 
and  real  typhoid  fever  may  attack  a  puerpera,  which,  however, 
is  rare.  But  typhoid  fever  develops  gradually,  while  uterine 
phlebitis  begins  suddenly  wnth  a  severe  chill  and  high  fever, 
followed  by  almost  normal  temperature.  Typhoid  fever  is  char- 
acterized by  continuous  fever,  ochre-colored  stools,  gargouille- 
ment  and  tenderness  on  pressure  in  the  right  iliac  fossa,  and 
the  appearance  of  a  few  discrete,  small,  pink  spots  on  the 
abdomen.  Visceral  complications  are  rare.  In  uterine  phlebitis 
there  may  be  gargouillement,  but  no  tenderness  in  the  right 
iliac  fossa.  There  may  be  a  skin  eruption,  but  that  is  spread - 
over  larger  surfaces  as  erysipelas,  erythema,  papules,  or  petechise. 
There  is  no  regular  fever-curve,  and  nearly  all  organs  may 
become  the  seat  of  localizations. 

If  the  infection  follows  the  lymph-vessels,  fever  begins  earlier, 
from  2  to  5  days  after  delivery.  The  chill  is  not  so  pronounced 
or  repeated.  The  fever  is  continuous.  There  is  pain  in  the 
lower  part  of  the  abdomen,  with  great  tenderness  on  pressure, 
the  uterus  is  large,  and  the  infection  has  a  tendency  to  spread 
rapidly*  upward  to  the  peritoneum.  Phlebitis  begins  later,  to- 
wards the  end  of  the  first  week.  There  is  a  severe  chill,  followed 
by  others  with  comparatively  free  intervals.  There  is  no,  pain 
and  little  sensitiveness.  The  uterus  is  better  retracted.  There 
generally  come  localizations  with  infarctions  and  abscesses  in 
the  viscera. 

Endocarditis. — The  inflammation  of  the  endocardium  may 
be  found  as  the  only  localization  of  the  infection,  without  pyaemia. 
Then  it  begins  in  the  first  days  of  the  puerpery  with  an  intense 
chill.  The  fever  runs  high  with  slight  remissions.  Much  less 
frequently  it  has  an  intermittent  type.  The  central  nervous 
system  is  much  affected.  The  patient  has  headache,  vertigo, 
insomnia  alternating  with  harassing  dreams.  She  is  listless, 
weak,  delirious.  She  is  in  a  stuporous  condition  and  talks  in  a 
murmuring  way  or  sinks  into  deep  coma.  More  rarely  she  may 
become  maniacal.  The  muscles  of  the  neck  are  contracted; 
she  grinds  her  teeth,  squints,  enters  into  convulsions,  or  becomes 
paralyzed.  Hemorrhage  often  takes  place  in  the  retina,  less  fre- 
quently in  the  choroid  or  iris.     The  whole  eye  may  be  destroyed 
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by  suppuration.  In  the  skin  is  often  found  hemorrhage,  roseola,  a 
scarlatiniform  or  pemphigoid  eruption.  Sometimes  the  patient 
has  diarrhoea.  The  disease  lasts  from  10  to  20  days  or  even  4 
weeks. 

When  endocarditis  comes  as  part  of  metrophlebitis  it  appears 
late  in  the  puerpery,  from  10  to  15  days  after  delivery.  It  is 
accompanied  by  an  increase  in  fever  and  somnolence.  New 
localizations  may  follow  the  rupture  of  cardiac  abscesses,  but 
the  symptoms  of  these  are  lost  in  those  already  present. 

The  diagnosis  is  based  on  the  cerebral  and  ocular  symptoms. 
Heart  sounds  are  unreliable:  murmurs  may  be  heard  without  en- 
docarditis and  be  absent  with  it.  Typhoid  fever  is  characterized 
by  its  typical  fever-curve,  the  slight  skin  eruption,  the  ochre- 
colored  stools,  and  tenderness  in  the  right  iliac  fossa.  In  uroBtnia 
vomiting  is  a  predominant  symptom. 

Etiology. — Women  who  have  had  inflammatory  rheumatism 
which  has  left  the  cardiac  valves  rough  and  uneven,  are  predis- 
posed to  puerperal  endocarditis. 

Pathology. — The  left  half  of  the  heart  is  more  affected  than 
the  right.  The  valves  are  thickened  and  covered  with  a  deposit 
that  cannot  be  scraped  off.  At  the  same  time  there  is  ulceration, 
with  a  loss  of  substance  in  other  places.  In  the  wall  of  the  heart 
are  often  found  mihary  abscesses,  which  may  break  and  empty 
their  contents — microbes  and  their  chemical  products — into  the 
blood-current,  that  carries  them  through  the  whole  system  and 
gives  rise  to  new  localizations.  The  microscope  reveals  that  the 
exudation  and  ulcers  on  the  valves  and  the  formation  of  abscesses 
are  due  to  colonies  of  cocci. 

A  similar  process  is  more  rarely  found  on  the  tricuspid  valve 
or  in  the  pulmonary  veins.  • 

The  kidneys  often  contain  miliary  abscesses.  The  dura  and 
pia  mater  may  be  the  seat  of  suppurative  inflammation,  and  in 
the  brain  may  be  abscesses.  Sometimes  there  is  hemorrhage  of 
the  meninges  or  in  the  eye. 

The  prognosis  of  endocarditis  is  bad. 

Disturbances  in  the  Alimentary  Canal. — The  tongue  is 
coated  in  metrophlebitis,  dry,  and  sometimes  the  seat  of  thrush. 
There  are  anorexia,  thirst,  profuse  diarrhoea,  and  sometimes 
vomiting.  Rarely  abscesses  appear  in  the  parotid,  the  thyroid 
gland,  or  the  tonsils,  but  their  appearance  is  an  unfavorable  prog- 
nostic sign. 

The  liver  is  frequently  implicated.  Then  the  skin  becomes 
yellow  and  often  a  complete  jaundice  is  developed.  The  gland  is 
enlarged  and  tender  on  pressure.  In  connection  with  peritoni- 
tis there  may  be  perihepatitis  with  formation  of  adhesions,  which 
on  pressure  give  that  crepitation  we  have  spoken  of  above. 
Puerperal  jaundice  is  nearly  always  fatal. 

The  spleen  may  become  inflamed.     The  patient  may  com- 
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plain  of  pain  and  tenderness  in  that  region,  the  organ  may  be  felt 
enlarged,  and  the  area  of  dulness  may  be  increased.  If  an  abscess 
forms  and  ruptures  into  the  peritoneal  cavity,  acute  peritonitis 
and  death  follow.  But  mostly  the  symptoms  of  splenitis  are  so 
merged  in  others  that  they  are  not  recognizable. 

Nephritis. — The  inflammation  of  the  kidneys  is  very  common 
and  is  characterized  by  the  presence  of  albumin  and  casts  in  the 
urine,  whereas  the  ordinary  symptoms  of  kidney  inflammation — 
such  as  headache,  disturbed  vision,  lumbar  pain,  and  vomiting — 
are  lost  in  the  general  condition.  An  inflammation  of  the  adi- 
pose capsule  may  perhaps  reveal  itself  by  a  constant  soreness 
in  the  lumbar  region. 

Disturbances  in  the  Nervous  System. — Many  nervous  dis- 
turbances, such  as  headache,  neuralgia,  convulsions,  paralysis, 
insomnia,  tetany,  delirium,  insanity,  etc.,  may  occur  during  the 
puerperium  without  being  due  to  puerperal  infection.  They 
may  be  caused  by  anaemia  or  hyperaemia  of  the  brain,  by  pressure 
on  a  nerve-trunk,  by  a  reflex  action,  hysteria,  etc.  But  in  other 
cases  the  nervous  phenomena  are  caused  by  metrophlebitis  and 
its  metastases,  especially  endocarditis.  There  may  be  purulent 
meningitis  or  encephalitis  or  thrombosis. 

Insanity  is  in  most  cases  idiopathic  and  may  have  preceded 
pregnancy  or  developed  during  it.  Sometimes  it  is  due  to  ab- 
sorption of  toxines,  as  when  it  follows  eclampsia  or  uraemia.  In 
many  cases  there  is  an  hereditary  predisposition.  Primiparae 
are  more  prone  to  insanity  than  pluripara*.  But  in  some  cases 
the  insanity  is  plainly  due  to  infection  with  microbes,  which  are 
carried  to  the  brain  and  its  meninges  from  the  genitals.  Then 
insanity  is  preceded  by  fever. 

These  patients  are  mostly  melancholic,  with  a  tendency  to 
suicide  and  sometimes  to  murder.  They  should,  therefore,  be 
watched  closely. 

Arthritis. — Puerperal  infection  sometimes  affects  the  joints, 
especially  the  larger  articulations  of  the  extremities — the  knee, 
the  elbow,  or  the  shoulder.  Among  those  of  the  trunk,  the  sym- 
physis pubis,  the  sacro-iliac,  and  the  sternoclavicular  articulations 
are  most  frequently  the  seat  of  the  localization.  Sometimes  many 
joints  are  affected  simultaneously,  but  the  inflammation  disap- 
pears in  most  of  them,  and  remains  only  in  one  or  two. 

The  affected  articulations  become  swollen,  red,  and  painful, 
and  there  is  a  marked  tendency  to  the  formation  of  pyarthrosis, 
in  which  respect  puerperal  arthritis  differs  from  rheumatic  and 
gonorrhoeic.  The  abscess  may  break  through  the  integuments 
of  the  joint.  All  the  tissues,  even  cartilages  and  bones,  may  be 
destroyed,  and  if  the  patient  survives  the  joint  remains  ankylosed. 

Phlegmon  (Ckllulitis  of  the  Limbs). — The  subcutaneous 
and  the  intermuscular  connective  tissue  of  the  limbs  may  become 
inflamed.  The  limb  swells,  the  skin  becomes  red  and  hot,  there 
48 
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is  oedema  or  fluctuation.  Circumscribed  abscesses  or  wide- 
spread destructions  may  follow.  This  diffuse  phlegmon  is  very 
dangepous. 

Skin  Diseases. — A  puerpura  may  be  attacked  by  eruptive 
fevers,  such  as  measles,  scarlet  fever,  or  erysipelas.  Some  erup- 
tions may  be  due  to  the  use  of  certain  drugs,  such  as  quinine, 
iodide  of  potassium,  iodoform,  salicylic  acid,  or  copaiba.  Miliaria 
may  appear  in  consecjuence  of  profuse  perspiration. 

In  other  cases,  again,  the  eruption  is  a  sign  of  puerperal  in- 
fection. Thus,  an  erythema  may  extend  more  or  less  from  the 
genitals,  or  large  purplish  blotches  or  smaller  papules  may  ap- 
pear on  any  part  of  the  body.  Puerperal  eruptions  have  a  darker 
color  and  come  and  go.  In  other  cases  there  are  petechias,  small 
dark  spots  due  to  capillary  hemorrhage  in  the  skin.  They  do  not 
disappear  on  pressure  and  are  a  bad  prognostic  sign.  Vesicles^ 
filled  with  serum  like  pemphigus,  or  bullcBf  filled  with  pus,  may 
raise  the  epidermis.  Puerpera?  are  also  very  liable  to  bed-sores. 
Puerperal  skin  eruptions  are  combined  with  other  localizations. 

AcuTEST  SEPTiCiEMiA. — This,  the  most  dangerous  of  all  forms 
of  puerperal  infection,  has,  in  consequence  of  antiseptic  and 
aseptic  measures,  become  very  rare,  and  has  disappeared  from 
well-conducted  lying-in  hospitals,  where  in  pre-antiseptic  times  it 
frecjuently  broke  out  as  so-called  "epidemics  of  puerperal  fever." 

It  is  sometimes  caused  by  pressure  gangrene  due  to  narrow- 
ness of  the  pelvis.  In  some  cases  streptococci  have  been  found  in 
the  blood,  but  most  frequently  there  are  no  microbes. 

This  condition  is  ushered  in  by  a  long  and  severe  chill.  Pulse 
and  respiration  are  frequent.  The  temperature  may  be  high, 
and  then  without  those  remissions  we  find  in  metrophlebitis, 
but  in  other  cases  it  may  be  normal  or  even  below  normal.  The 
features  are  pinched,  the  skin  is  pale  or  purplish,  the  tongue  dry 
and  brown.  The  patient  is  somnolent,  delirious,  or  comatose. 
The  stools  are  loose,  dark,  offensive,  and  copious.  The  urine  is 
scant  and  loaded  with  albumin.     Death  follows  in  a  day  or  two. 

Mortality. — With  the  sole  exception  of  tuberculosis,  "puer- 
peral fever"  is  the  most  fatal  disease  for  women  in  the  child- 
bearing  period,  between  15  and  45  years  of  age;  and  if  we  take  the 
interval  between  the  25th  and  the  35th  year,  in  which  most  chil- 
dren are  born,  1  death  in  every  6  is  due  to  "puerperal  fever." 

In  Prussia  there  died  during  sixty  years  (1816-1875)  0.8  per 
cent,  of  all  confined  women,  or,  more  exactly,  8,322  out  of  every 
1,000,000.  The  governmental  introduction  of  the  use  of  anti- 
septic drugs  in  confinement  cases  during  the  following  eleven 
years  (1876-1886),  reduced  this  mortality  to  0.58  per  cent.,  or 
a  little  less  than  6  per  1000.  In  Saxony  there  were,  from  1883 
to  1896,  2,043,176  births,  with  12,594  deaths,— 61.63  per  lO.OOO 
or  about  6  per  1000. 

In  lying-in  hospitals  we  might  expect  a  greater  mortality, 
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because  many  of  the  worst  cases  are  likely  to  gravitate  to  them. 
On  the  other  hand,  antiseptic  and  aseptic  midwifery  is  carried 
out  with  such  a  thoroughness  there  as  can  hardly  be  obtained  in 
private  practice.  The  results  are,  therefore,  better  than  might 
be  expected. 

In  the  German  lying-in  hospitals  there  were  from  1882  to 
1895  in  41,200  confinements  334  deaths— 0.81  per  cent.*  It  is 
slightly  higher  in  New  York  Maternity  Hospital, — 0.87, — but 
lower  in  the  Sloane  Maternity,  where  in  the  first  1000  confinements 
they  had  only  6  deaths. 

GoNORRHCEic  INFECTION. — Gonorrhopic  infection  forms  really 
part  of  puerperal  infection.  The  gonococcus  may,  like  the  strepto- 
coccus, the  staphylococcus,  and  others,  lead  to  both  local  and 
general  infection,  to  peritonitis,  arthritis,  endocarditis,  and  death. 
Still,  the  affection  deserves  particular  attention,  because  it  is 
caused  by  a  peculiar  microbe,  the  gonococcus  of  Neisser,  because 
it  is  a  common  cause  of  autoinfection,  and  because,  as  a  rule,  it 
is  less  dangerous  than  infection  with  the  other  cocci. 

The  patient  may  have  the  remnants  of  an  old  gonorrhoea, 
which  did  not  cause  any  symptoms  before  childbirth.  There 
may  have  been  only  a  few  gonococci  in  her  vagina,  but  a  few  days 
after  delivery  they  abound.  It  seems  that  the  loohial  discharge 
constitutes  a  peculiarly  favorable  soil  for  the  propagation  of  this 
microbe,  which  then  may  ascend  into  the  uterus. 

In  the  beginning  of  the  puerperium  there  may  be  no  or  only 
very  slight  symptoms,  such  as  moderate  pain  in  the  uterus  and  a 
little  fever,  and  the  disease  may  stop  short;  but  two  or  three  weeks 
after  delivery  pyosalpinx,  oophoritis,  and  pelvic  peritonitis  may 
develop.  In  exceptional  cases  this  may  even  happen  early  in 
the  piierpery. 

The  diagnosis  is  based  on  the  presence  of  gonococci,  of  vene- 
real warts  on  the  genitals  of  the  mother,  and  of  ophthalmia  neona- 
torum in  the  child.  Gonococci  may  be  the  only  infecting  agent, 
but  in  other  cases  they  are  found  together  with  streptococci  and 
staphylococci. 

The  treatment  should  chiefly  be  directed  towards  the  vagina, 
where  lysol  douches  (not  corrosive  sublimate)  may  be  used  to 
advantage.  Intra-uterine  injections  and  curetting  are  contra- 
indicated.  The  other  inflammations  are  treated  with  ice  and 
opium.  The  patient  should  be  kept  in  bed  4  or  5  weeks,  even 
if  she  has  no  fever. 

§  5.  Treatment. — Puerperal  infection  being  due  to  microbes, 
the  prophylaxis  and  treatment  must  be  directed  against  these 
organisms. 

We  know  now  that  puerperal  infection  nearly  always  is  a 
wound  disease,  and  the  methods  by  which  it  is  combated  are 
similar    to    those  used   in  general  surgery.     Obstetricians    were 
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even  ahead  of  the  surgeons  in  recognizing  the  source  of  sepsk 
and  inventing  remedies  against  it;  but,  strange  enough,  they  dii 
not  succeed  in  convincing  their  own  colleagues  until  the  valui 
of  the  new  methods  was  made  irrefutable  by  the  results  obtained 
by  surgeons. 

The  father  of  antiseptic  midwifery  was  the  Viennese  obste- 
trician Semmelweis.  I  have  looked  in  vain  for  his  name  in 
several  large  encyclopaedias  that  mention  every  worthless  poten- 
tate and  every  general  who  killed  his  fellow^men  on  the  battle- 
field; and  still  he  was  the  first  to  understand  the  nature  of  one 
of  the  greatest  scourges  of  mankind  and  to  point  out  a  preventive 
against  it.  As  early  as  1847  Seninielweis  attributed  **puerperal 
fever^'  to  infection  from  decaying  cadavers  and  other  sources, 
and  he  introduced  disinfection  of  the  hands  by  means  of  chloride 
of  lime:  but  he  preached  to  deaf  ears  and  ended  his  days  in  a 
mad-lHMise,  Half  a  century  had  to  elapse  before  a  statue  was 
erected  in  memory  of  him.  Obstetri(?ians  all  over  the  world 
went  on  carrying  disease  and  deatli  from  j)atient  to  patient,  until 
Stadfeldt  in  Copenhagen  and  Bischoff  in  Basel  siinultaneoul)' 
and  independently  of  each  otiier  applied  the  teachings  of  Joseph 
Lister  to  obstetrics  by  introduciiig  the  use  of  carbolic  acid 
(1870). 

The  French  obstetrician  Tarnier  found  by  experimenting 
with  placentas  the  great  antiseptic  value  of  bichloride  of  mercury. 
He  introduced  it  as  a  local  remedy  in  puerperal  fever,  and  siih- 
mi t ted  his  results  to  the  International  Medical  (Nuigress  assenibled 
in  London  in  1S81,  liut  the  great  tliscovery  passed  unnoticed  until 
the  bacteriologist  Robert  Koch,  in  his  laboratory  in  Berlin,  and 
the  surgeon  Schede,  in  his  hospital  in  Hamburg,  showed  the  im- 
mense value  of  this  drug  in  preventing  and  comliating  microbic 
Ufe.  Then  (in  1S83)  it  was  int  Aiduced  in  many  lying-in  hospitals. 
In  America  it  was  first  introduced  bv  the  writer  on  the  first  day 
of  October.  1883. 

With  it  came  a  complete  revolution  in  obstetrics,  but  it  has 
later  been  found  that  this  in  reality  was  not  due  to  the  drug, 
but  to  the  way  of  using  it.  We  had  for  years  j^ractised  wliat 
w*as  then  believed  to  Ije  antiseptic  midAvifery,  because  carbolic 
aeid  was  em[)loyed,  and  some  women  were  even  delivered  under 
anHseptic  spray.  But  with  the  year  1883  came  the  siriri  disin- 
fection of  liands,  instruments,  dressing  materiaL  etc. 

Several  large  clinics  never  changetl  carbolic  acifl  for  bichloride 
of  mercury,  and  had  just  as  good  results.  U  was  even  found 
that  bichloride  of  mercury  was  a  particularly  dangerous  drug 
to  use  on  pregnant,  parturient,  and  puerperal  women,  and  its 
use  has,  therefore,  in  the  course  of  time  been  much  limiteil.  and 
it  has  in  part  given  way  to  innocuous  substances,  like  ereolin  or 
lysoL  Later,  the  aseptic  method,  which  destroys  germs  by 
'>as  to  some  extent  replaced  its  older  sister,  the  antueplic  method 
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which  relied  on  the  germicidal  power  of  certain  chemicals;  but 
even  in  general  surgery  the  older  method  is  indispensable,  and 
this  applies  still  more  to  obstetrics. 

Statistics  are  proverbially  dry  reading,  but  I  cannot  in  any 
better  way  show  the  reader  the  importance  of  the  change  made 
in  1883  than  by  comparing  the  mortality  in  the  New  York 
Maternity  Hospital  before  and  after  that  memorable  date. 

The  maternity  service  was  before  1875  connected  with  Belle- 
vue  Hospital;  but  the  mortality  was  so  appalling  that  the  service 
was  transferred  to  Blackwell's  Island,  and  made  an  annex  of 
Charity  Hospital  (later  called  City  Hospital).  From  that  time 
the  statistics  were  as  follows: 

Year.                                                                       Ddiveries.  Deaths.  Per  cent. 

1875 570  15  2.63 

1876 536  20  3.73 

1877 480  32  6.67 

1878 255  7  2.75 

1879 254  11  4.33 

1880 149  8  5.37 

1881 382  9  2.36 

1882 431  14  3.25 

1883 447  30*  6.71 

Total 3504  146  4.17 

•  All  during  the  first  nine  months  of  the  year. 

During  the  last  6  months  before  the  change  in  treatment  was 
made  there  were  delivered  237  women,  19  of  whom,  or  8  per  cent., 
died;  and  of  these  17,  or  7.17  per  cent.,  succumbed  to  sepsis. 
During  the  last  month  the  mortality  reached  10  out  of  50,  or  20 
per  cent.,  and  that  from  sepsis,  15.69  per  cent. 

During  the  first  3  months  after  the  change  there  were  de- 
livered 102  women  without  a  single  death,  which  at  that  time 
seemed  little  short  of  miraculous.  The  following  table  shows  the 
mortality  in  Maternity  Hospital  during  the  first  ten  years  after 
the  change: 

Mortality.  Per  cent. 

From  Total  From 

Year.  Deliveries.       Total.         Sepsis.       Mortality.  Sepsis. 

1884 522  8  4  1.5:^  0.76 

1885 537  3  0  0.56  0.00 

1886 446  5  1  1.12  0.22 

1887 389  5  1  1.30  0.26 

1888 377  3  0  0.79  0  00 

1889 314  1  0  0.32  0.00 

1890 345  4  1  1.13  0.29 

1891 240  1  0  0.42  0.00 

1892 314  1  0  0.32  0.00 

1893 305  2  0  0.66  0.00 

Total   ....  3789     33      7      0.87      0.18 

By  comparing  this  table  with  the  preceding,  .we  find  that  the 
mortality  from  all  causes  decreased  from  4.17  to  0.<S7  per  cent., 
that  b  to  say,  to  nearly  one-fifth  of  what  it  was  before. 
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In  regard  to  morlfidity  a  no  less  striking  change  took  place, 
but,  not  having  the  necessary  material  at  command,  the  writer 
must  confine  himsr^lf  to  an  example.  During  the  .six  months, 
from  October  1,  1.H82,  to  April  1,  1883,  of  which  period  he  pois- 
sesses  exact  notes  for  the  whole  service,  192  women  were  de- 
livered, 46  of  whom,  or  nearly  1  out  of  4,  were  seriously  ill,  and 
39,  or  nearly  I  in  5,  suffered  from  puerperal  inflammation,  which 
nowadays  is  attributed  to  ird'ection.  After  the  change  in  treat- 
ment a  sick  puerpera  became  a  rare  sight.  By  ^ick  I  liere  mean 
ill  enough  to  feel  so  and  demand  therapeutic  care.  It  would  be 
utter  waste  of  time  if  we  should  examine  all  the  temperatures 
registered  before  and  after  the  eliange.  We  liad  often  consider- 
able difticulty  in  obtaining  tliermometers.  Those  we  obtained 
were  of  tlie  cheapest  kind.  The  temperatures  were  measured  by 
pupil-nurses.  The  charts  made  from  them  were  of  great  value 
to  the  visiting  obstetrician:  but  they  could  not  possibly  be  used 
for  comparing  our  institution  witli  others,  as  they  do  in  Ger- 
many, where  they  register  every  patient  as  sick  whose  tempera- 
ture at  any  lime  rises  above  liH)A^  V. 

In  descrilnng  the  treatment  of  puerperal  infection,  we  must 
distinguish  between  hospital  practice  and  private  practice, 
proptiylaxis  and  curative  treatment,  which  again  may  be  medical 
or  surgical. 

1.  Phevention  of  Puerperal  Infection  in  Hospitals.— 
Most  of  what  relates  to  the  precautions  to  be  taken  to  avoid 
puerperal  infection  has  been  discussed  in  speaking  uf  lying-in 
hos|>itals  (see  pp,  21S-226). 

No  visitors  shoulii  in*  admitted  to  the  wards  in  which  women 
are  kept  the  first  9  days  after  delivery.  Since  the  patients  stay 
there  only  so  short  a  time  there  is  less  necessity  for  seeing  their 
frieiuls.  It  is  a  common  experience  in  hospitals  that  tem- 
peratures generally  go  up  on  visit ing-days»  and  lying-in  women 
are  unusually  emotionah  Besides,  the  visitors  often  come  from 
large,  crowded  tenements,  and  there  is  therefore  a  positive  danger 
of  their  Ininging  the  germs  of  measles,  scarlet  fever,  or  diphtheria 
to  the  patients  in  the  hospitah 

The  mendjers  ol  the  house  staff  should  not  be  permitted  to 
enter  wards  in  which  other  patients  are  kept,  from  whom  infection 
might  be  brought  to  the  parturient  or  newly  confined  women. 
Still  less  shouhl  they  enter  the  dead-house  or  have  anything  to  do 
with  pathological  specimens. 

While  in  this  way  we  try  to  keep  all  special  sources  uf  infec- 
tion away  from  the  lying-in  hospital,  we  should  do  all  that  is  in 
our  power  to  destroy  germs  of  infection  tliat  otherwise  might  reach 
the  imtients.  The  underlying  principle  is  that  puerperal  infection 
is  due  to  microbes  which  are  found  everywhere, — on  the  patient, 
on  the  doctors,  on  tlie  nurses,  on  instruments,  on  dressing  ma- 
terial, on  clothes,  on  furniture,  and  even  in  the  air  of  the  room. 
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Fig.  507. 


Disinfection  of  Wards. — There  should  be  a  constant  regular 
rotation  in  the  use  of  the  wards.  As  soon  as  one  set  of  patients 
has  been  treated  in  a  ward,  it  should  be  thoroughly  disinfected. 
This  may  l>e  done  in  the  following  way.  The  bedclothes  are  re- 
moved from  the  beds,  sheets  are  sent  to  the  laundry,  blankets  are 
spread  over  the  ends  of  the  beds,  unless  they  too  need  wasliing. 
If  mattressf*s  are  used,  the  straw  should  be  burned  and  the 
ticks  washed.  In  Maternity  II()spital  we  disinfected  the  wards 
with  sulphur.  All  windows  and  iloors  were  cinsed.  and  thirty 
pounds  of  sulphur  burned  in  an  iron  pan,  under  which  was  an- 
other pan  with  water.  The  sulphur  was  moistened  with  alcohol, 
so  as  easily  to  catch  fire.  After  at  least  6  htuirs  dn<u*s  and  win- 
dows  were  opened,  and  if  the  ward  was  not  needed  inimediately 
it  was  aired  for  several  days.  But  aeeoriling  tu  bacteriologists 
the  disinfection  by  means  of  formalin  is  much  more  effective. 
Schering's  formalin  disinfector  (Fig.  507)  is  arranged  for  the  vap- 
orization at  nne  time  of  lioO  pastils,  contain- 
ing each  15  grains  (1  gramme)  of  paraform, 
in  which  shape  tlie  formaldehyde  is  harmless. 
After  the  fumigation  the  floors,  the  walls, 
and  the  furniture  were  scrul)l>ed  with  soap 
and  water  and  lliereaftcr  with  bichloritle  of 
mercury  (1:1000).  The  bedsteads  are  made 
of  enamelled  iron  antl  tlie  in  at  tresses  of  woven 
wire.  All  bedclothes  and  linen  used  by  sick 
puerperir  were  iinuHM^sed  in  the  saine  solu- 
tion of  corrosive  sublimate  for  an  lir>ur,  and 
then  washed  before  being  sent  to  the  com- 
mon laundry.  Patients  and  nurses  wore  only 
clothes  made  of  washable  goods.  The  clothes 
of  the  iltK'tors  wlio  had  Ixeii  engaged  in  the 
isolation  department  were  hun^  up  in  a  small 
room  and  fu ungated  with  suliiluir. 

Disinfeciwn  of  PalienL — ^Wheu  a  patient  is  taken  in  labor, 

l-she  is  given  a  general  warm  bath  and  scrubbed  with  soap,  and 
dressed  in  clean  clothes.  Next,  she  is  placed  on  the  delivery- 
bed  on  a  ruljlier  blanket  that  has  been  tlisinfected  with  corrosive 
sublimate  or  sterUized  by  heat.  The  abdomen,  buttocks,  and 
thighs  are  washed  with  corrosive  8ul>limate  (1:2000),  taking  par- 
ticular care  to  clean  every  furrow  at  the  genitals  and  und>ilicus, 

I  Disinfertioii  of  Doctor.'^  and  Nurses.— The  obstetrician  takes  off 
his  coat»  vest,  necktie,  collar,  and  cuffs,  rolls  up  the  sleeves  of  his 
shirt  and  undersliirt  to  the  middle  of  the  arm  above  the  elbow, 
and  ties  a  rubljer  ai>ron  around  his  Itody  from  the  armpits  to  the 
ankles.  He  disinfects  hands  and  arms  with  potassa  soap,  hot 
water,  and  corrosive  syliHmate  as  described  (p.  219),  and  finally  he 
dons  a  steriliaed  gown  and  cap.  He  is  now  ready  for  work»  but 
as  it  is  next  to  impossible  in  obstetric  practice  wholly  to  avoid 
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handling  anything  froiii  wliich  new  germs  niight  be  carried  to  the 
patient,  a  basin  with  lysol  emulsion  (1:100)  is  kept  at  the  bed- 
side, in  which  he  immerses  his  liaiid  before  tnuclung  the  patient. 

The  nurses  disinfeet  themselves  in  tlie  same  way. 

The  use  of  bichloride  of  mercury  for  disinfection  may  be  sup- 
plemented by  other  disinfectants,  such  as  lysoL  chlorine,  and 
alcohoL  Chlorine  is  developed  by  mixing  a  teaspoonful  of  chlo* 
rinated  lime  with  as  miicli  carbonate  of  potassium  and  a  little 
water  so  as  to  form  a  paste,  with  which  hands  and  arms  are 
smeared,  and  then  rinsed  with  water.  After  that  they  may  be 
immersed  in  lysol  (1:1{}U),  which  renders  its  smoothness  to  the 
skin,  which  has  become  rougheiu^d  l>y  corrosive  sublimate.  .\iid, 
finally,  Ihey  may  be  immersed  in  alcoliol  or  rubbed  with  pledgets 
of  absorbent  cotton  or  a  flannel  rag  soaked  in  the  same. 

Disinfection  of  Materials.— All  materials,  such  as  gauze,  ab- 
sorbent cotton,  etc.,  that  come  in  contact  with  the  genitals, 
should  be  sterilized  by  moving  steam  under  high  pressure.  No 
sponges  are  used.  They  have  been  replaced  by  absorbent  cotton 
and  gauze. 

IHsififection  of  Instrnwents, — All  instruments  are  sterilized 
by  boiling  them  for  five  minutes  in  a  solution  of  washing-soda 
(a  tablespoonful  for  eacli  t^uart  of  water),  and  after  being  used 
they  are  carefully  cleaned  with  soap  and  water  and  kept  in  a 
suitable  closet.  All  instruments  composed  of  several  parts  should 
be  taken  apart.  All  sutures  and  ligatures  should  be  sterile. 
Silkworm  gut  may  be  boiled  in  water  and  kept  in  alcohoL  Silk 
may  l>e  disinfected  by  exposing  it  for  an  hour  to  tlie  steam  of  tlie 
sterilizer.  Catgut  may  be  sterilized  by  treating  it  with  cumol  or 
dry  heat.*     In  private  practice  it  is  advisable  to  use  for  sutures 

Fio.  508. 
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and  ligatures  the  material  prepared  by  reliable  manufacturers, 
for  instance  Van  Horn  and  Sawtelb  307  Madison  Avenue,  New 
York.  It  is  put  up  in  hermetically  sealed  glass  tubes  (Fig.  508) 
and  easily  carried  in  the  satchel. 

♦  For  details  see  Garrigues,  Diseasea  csl  Women,  3d  ed.,  pp,  213-215* 
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Antiseptic  Conduct  of  Labor, — Vaginal  examinations  are  re- 
stricted as  much  as  possible,  and  immediately  before  each  the 
accoucheur  disinfects  his  hands.  The  vulva  is  spread  wide  open. 
Under  ordinary  circumstances  the  examining  finger  does  not  enter 
beyond  the  external  os,  so  as  to  avoid  carrying  any  germs  from 
the  vulva,  the  vagina,  or  the  cervix  to  the  uterine  cavity.  No 
lubricants  are  used  for  hands  or  instruments,  the  adherent  lysol 
or  creolin  being  amply  sufficient.  The  only  exception  from  this 
rule  is  when  it  becomes  necessary  to  introduce  the  whole  hand, — 
for  instance,  in  podalic  version  or  artificial  removal  of  the  pla- 
centa. Then  the  dorsal  surface  of  the  hand  should  be  made  sUp- 
pery  with  sterilized  oil,  alboline,  lubrichondrin,  or  white  vaseline 
in  tubes,  or  mollin  impregnated  with  five  per  cent,  carbolic  acid. 

When  the  head  begins  to  open  the  rima  pudendi,  the  genitals 
are  covered  with  a  sterile  gauze  pad,  which  serves  the  double  pur- 
pose of  keeping  out  microbes  and  mechanically  facilitating  all 
manipulations  by  obviating  too  great  slipperiness. 

The  placenta  is  removed  by  expression  (see  p.  198).  If  on  in- 
spection any  part  of  it  is  missing,  the  well-disinfected  hand  should 
be  introduced  and  the  remnant  scraped  off  with  the  nails,  while  the 
uterus  is  steadied  from  without  with  the  other  hand.  If  a  large 
piece  of  the  membranes  is  retained,  it  may  be  removed  in  the  same 
way;  or,  if  it  is  within  reach  from  the  vulva,  a  silk  thread  may  be 
tied  to  it,  by  pulling  on  which  the  next  day  the  retained  portion 
comes  out. 

A  prophylactic  intra-uterine  injection  is  given  when  the  uterus 
has  been  entered  (p.  606). 

Next,  the  patient  is  cleaned  and  the  abdominal  binder  and 
perineal  occlusion-dressing  put  on  as  described  under  The  Con- 
duct OF  Normal  Labor  (p.  201),  only  instead  of  dipping  the 
pad  in  antiseptic  fluid  it  is  sterilized  by  steam. 

Ergot, — Since  good  uterine  retraction  is  a  preventive  of  in- 
fection, ergot  forms  part  of  the  preventive  antisepsis.  A  drachm 
of  the  fluid  extract  is  given  3  times  a  day  during  the  first  3  days. 

Perineorrhaphy, — All  lacerations  of  the  perineum  should  be 
immediately  repaired,  as  thereby  we  close  the  door  against  the 
entrance  of  microbes  (see  p.  569). 

Catheterization. — If  the  patient  cannot  urinate,  which  is 
especially  common  after  perineorrhaphy,  the  urine  must  be  drawn 
with  a  catheter.  Before  doing  so  the  vulva  should  be  spread  open 
and  the  surroundings  of  the  meatus  washed  with  creolin  or  lysol 
emulsion.  The  catheter  is,  of  course,  disinfected.  For  common 
use  glass  catheters  are  the  best,  and  are  disinfected  by  boiling 
in  soda  solution;  but  if  there  is  any  resistance  to  overcome,  as 
when  the  head  presses  on  the  urethra,  the  glass  might  break. 
Then  some  other  kind  is  needed  (see  pp.  457,  635). 

Syringes. — Syringes  have  probably  done  greater  harm  than 
any  other  instrument.     Being  used  on  one  patient  after  the  other 
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without  disinfertioii  they  were  probably  the  greatest  carriers  of^ 
infection.     In  hospitals  glass  nuzzles  should  be  used,  whieh  ar 
easily  disinfecteil  and  so  cheap  ihat  one  does  not  hesitate  to  de 
stroy  them  when  tliey  have  been  used  in  an  infected  patient. 

IL    PllEVEXTIMN      UF      PtMHPKKAL      IXFE(_TION      IN      PkIVATBI 

Prattice. — All  over  the  civilized  world  lying-in  hospitals  now  ua 
similar  antiseptic  and  aseptic  precautioMS,  and  the  result  lias  been] 
that  their  mortality  ranges  as  low  as  frotn  {).<S  down  to  0.3  per 
cent.     In    [irivate   practice   some   little   improvement    has   lieer 
statistically  demonstrated  to  have  taken  i>lace  in  some  localitiesj 
in  others  there  is  none.     This  unsatisfactory  showing  is  due  to 
the  fact  that  midwives  and  physicians  have  only  reluctantly  fol- 
lowed the  movement  that  has  revolutionized  modern  obstetrics,^ 
or  have  kej^t  entirely  aloof  from  it.     Nearly  one-half  the  confine-J 
ments  in  the  city  of  New  York  are  in  the  liands  of  midwives,  whc 
come  fr(nn  all  parts  of  the  world  or  have  taken  a  short  course  ia] 
one  of  tlic  fuivate  schools  of  midwifery  in  the  city.    They  are  unde 
no  control.    Since  even  in  countries  where  tliey  study  two  yeara^ 
where  they  are  taught  by  university  professors,  where  they  mua 
pass  an   examination    l>efore  they  can    practise  midwifery,  anci 
W'liere  they  arc*  under  constant  control  of  physicians  appointed 
by  llie  govin-nmcnt  -sitice  even  there  constant   complaints  are 
mad*^  about  tlieir  ineihciency,  and  es]H^<ually  the  unsatisfactorji 
way  in  whi{'li  they  use  antiseptics,  we  may  take  it  for  granted 
that  in  America  they  practically  do  not  use  them  at  all.     Unfor*^ 
tunately,  it  is  not  nuich  better  annvng  physicians.     Outside  of  th€ 
small  number  who  have  received  their  training  in  lying-in  hospi- 
tals, it  is  to  be  feared  that  they  either  do  m»t  use  any  preventive 
at  all  or  use  thetu  in  such  a  happy-go-lucky  way  that  little  benefit 
is  derived  frtmi  them.    The  result  is  that,  while  formerly  lying-iaj 
hospitals  were  resjjonsible  for  much  suffering,  many  deaths,  aiidf 
whole  epidemics,  they  have  now  liecome  the  safest  places  in  the 
world  to  be  confined  in.     In  private  practice  the  mortality  is  two 
or  three  times  as  large  as  in  well't'oitditcted  hospitah. 

On  October  27.'  1S92.  the  Obstetric  Section  of  the  New  York 
Academy  of  Medicine,  on  a  nmtion  by  the  writer,  unanimously| 
passed  the  folhiwing  resolution: 

WHERiiAs,  Expw^rience,  both  in  thii5  courilry  and  ahmad.  a!iows  that  by  strict 
antisept if  nieawures  the  hitiil  mortality  in  lying-in   hcwpitals  may  l>e  reduced  to 
few  per  thoiwand  ; 

Whkhbl\s»  Deatlifi  doe  to  childbirth  or  to  al^rtion  yet  are  common  in  pn%'n 
practice  ; 

Ri'Hotvtfl .  That,  in  tlie  opinion  of  the  nis^tetric  Section  of  the  New  Yorl 
Academy  of  Medicine,  it  i.s  the  diitv  uf  everj-  phyHiciaii  practising  midwifery  t 
surround  such  rji^ses  in  private  pnn  tice  with  tlie  same  safeguards  that  are  beir 
used  in  h««pitalH. 

Since  this  resolution  was  formulated  eonsiderahle  ehangeal 
have  been  made  in  liospital  praetice,  the  rules  of  aseptic  niidwiferyJ 
having    replaced    those     of   antiseptic   midwifery.      In    private  J 
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practice  the  author  thinks  we  should  chiefly  be  satisfied  with 
antiseptic  measures  (see  pp.  187,  621).  The  rules  for  the 
antiseptic  conduct  of  labor  in  private  pr;actice  have  been  given 
above  in  speaking  of  the  management  of  normal  labor  (pp.  189- 
192).  It  has  also  been  shown  how  the  expense  may  be  reduced 
to  a  minimun  wLore  the  patient's  means  do  not  allow  more  elab- 
orate measures  (p.  203).  The  disinfection  of  the  vagina  pre- 
vious fo  operations  is  described  on  page  594. 

If  physicians  and  nurses  would  only  understand  that  to  make 
a  vaginal  examination  during  labor  without  disinfecting  the 
hands  is  to  expose  the  patient  to  the  danger  of  painful,  perhaps 
incurable,  disease  or  death!  If  no  measurements  have  been 
taken  of  pelvis  and  fa»tus,  a  serious  mechanical  disproportion 
may  appear  unexpectedly  during  the  course  of  labor.  The  most 
severe  complications,  such  as  hemorrhage  or  convulsions,  may 
call  for  immediate  interference.  The  most  dangerous  operations, 
such  as  Caesarean  section  or  hysterectomy,  may  become  neces- 
sary. Even  the  choice  of  the  operation  often  depends  upon  the 
aseptic  or  septic  condition  of  the  patient,  that  being  the  pre- 
dominant factor  in  the  result.  Every  labor  should,  therefore, 
from  the  very  beginning  and  throughout  its  course  be  conducted 
according  to  the  rules  of  antiseptic  and  aseptic  midwifery.  If 
then  compUcations  arise  for  which  the  help  of  the  expert  is 
sought,  he  finds  a  clean  field,  where  his  knowledge  and  skill  may 
be  displayed  to  his  own  honor  and  the  welfare  of  the  patient. 
Otherwise,  all  his  learning  and  talent  may  be  of  no  avail. 

III.  GrK.\TivE  Treatment  of  Fverpehal  Infection. — While 
we  have  made  such  astounding  progress  within  the  last  25  years 
in  the  prevention  of  puerperal  infection,  liftle  has  been  accom- 
plished in  the  way  of  a  cure  when  once  the  disease  has  started. 
We  shall  in  the  exposition  of  the  therapeutic  and  surgical  means 
at  our  command  in  combating  it  follow  the  same  anatomical  di- 
visions as  heretofore:  but,  in  order  to  avoid  endless  repetitions, 
a  procedure  will  be  mentioned  only  in  speaking  of  that  organ  in 
the  affection  of  which  it  is  chiefly  used,  but  it  should  be  understood 
that  similar  conditions  in  other  organs  are  treated  in  the  same  way. 
Thus  the  temperature-reducing  remedies  are  described  under  peri- 
tonitis, but  a  high  temperature  due  to  metrophlebitis  or  other 
inflammations  demand  the  same  treatment. 

Some  general  rules  may  help  the  practitioner  in  the  choice 
of  the  remedial  resources  in  the  particular  cases. 

1.  The  first  indication  is  to  remove  those  microbes  which  are 
in  the  genital  canal,  but  have  not  yet  entered  the  tissues.  This 
is  done  by  ablutions  and  injections  with  antiseptic  fluids. 

2.  The  second  indication  is  to  seal  the  entrances  into  the 
tissue,  which  is  done  by  means  of  cauterization. 

3.  The  third  indication  is  to  clean  the  intestinal  canal  by 
enemas,  aperient  medicines,  and  internal  antiseptics. 
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4.  The  fourth  indication  is  to  sustain  the  patient's  strength 
in  order  to  give  her  a  chance  of  throwing  out  the  organisms  and 
the  poison  that  already  have  invaded  her  tissues  and  circulate 
with  her  blood.  For  this  purpose  stimulants  are  used  freely;  as 
much  substantial  food  should  be  given  as  the  patient  can  digest; 
and  tonic  drugs  should  be  administered. 

5.  The  fifth  indication  is  to  combat  pain,  which  exhausts 
vitality.  This  is  done  with  narcotics  and  the  local  appHcation 
of  ice. 

6.  The  sixth  indication  is  to  reduce  the  patient's  tempera- 
ture when  it  becomes  dangerously  high,  which  indication  is 
met  with  refreshing  ablutions,  ice-bags,  ice-water  coils,  or  cool- 
ing baths. 

Sapr.emia.  —  Sometimes  the  lochia  become  fetid,  pulse  and 
respiration  are  accelerated,  the  temperature  may  rise  to  102°  F., 
but  there  is  no  pain,  no  tenderness,  no  swelling,  no  ulceration, 
and  no  somnolence.  This  condition  is  probably  due  to  a  mild 
degree  of  infection  with  saprophytes.  Often  a  blood-clot  hidden 
in  the  deep  posterior  vault  of  the  vagina  or  in  the  interior  of  the 
uterus  or  retention  of  the  lochia  in  the  uterine  cavity,  so-called 
lochiometra,  is  the  cause.  Health  is  generally  soon  restored  by 
raising  and  slightly  squeezing  the  uterus,  using  vaginal  douches 
with  lysol  or  creolin  every  3  hours,  and  giving  a  saline  aperient 
and  a  capsule  with  5  grains  of  quinine  3  or  4  times  a  day. 

iEncEiTis  AND  Colpitis. — Simple  catarrhal  inflammation  of 
the  vulva  and  the  vagina  is  treated  with  the  just-named  vaginal 
injections.  Simple  tears  and  abrasions  heal  under  the  occlusion- 
dressing.  Exceptionally  they  may  be  dusted  with  iodoform, 
aristol,  dermatol,  stearate  of  zinc,  or  covered  with  this  ointment: 

H    lodoformi -5 »  (4  grammes) 

HaLsami  Peniviani ?» "  (8  grammes) 

Va.selini q.  s.  ad  ,^ii  (60  grammes). — M. 

If  the  wounds  hocome  diphtheritic,  the  author  touches  them 
with  a  strong  solution  of  chloride  of  zinc: 

R    Zinri  cliloridi, 

Afpiie  destillatff Aft  .^i  (4  grammes), 

which  is  applied  by  means  of  absorl)ent  cotton  wound  around 
some  suital^le  stick,  such  as  a  toothpick,  a  match,  or  a  lead-pencil. 
The  caustic  should  be  applied  all  over  the  infiltrated  surface  and 
held  in  contact  for  a  minute.  Besides,  the  vagina  is  syringed 
with  creolin  or  lysol  emulsion.  If  the  perineum  has  been  stitched, 
the  sutures  should  be  cut,  as  the  surface  is  doomed  to  infection 
and  must  be  cautorized.  Tears  in  the  deeper  part  of  the  vagina 
are  made  accessible  by  means  of  a  bivalve  speculum.  The  cau- 
terization ])eing  very  painful,  the  parts  should  be  ansesthetized 
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with  a  lO-per-cent.  solution  of  cocaine,  or  general  anaesthesia 
should  be  induced. 

The  chloride  of  zinc  has  the  effect  of  making  the  ulcers  milk- 
white.  Later  a  grayish  slough  is  produced,  which  is  much  like 
a  diphtheritic  patch,  but  may  be  distinguished  from  it  by  its 
plain  contour,  while  the  diphtheritic  infiltration  spreads  with  a 
scalloped  outline. 

The  aim  of  this  cauterization  is  a  double  one,  namely,  to  kill 
the  microbes  on  the  surface  of  the  wound  and  to  seal  the  veins 
and  lymphatics  starting  from  it.  The  author  has  found  chloride 
of  zinc  much  more  effective  for  this  purpose  than  tincture  of 
iodine,  iodoform,  liquor  ferri  chloridi,  or  Monsell's  solution. 

The  bowels  should  be  moved.  Half  an  ounce  of  brandy  or 
whiskey  should  be  given  every  2  hours,  mixed  with  equal  parts 
of  milk  or  water.  For  a  change  eggnog  may  be  given  2  or  3 
times  a  day.  If  strong  liquor  is  not  well  borne,  champagne, 
madeira,  port,  sherry,  malaga,  marsala,  tokay,  or  other  strong 
wines  may  be  substituted;  but,  as  a  rule,  large  amounts  of  alco- 
hol can  be  taken  without  producing  intoxication.  If  there  is  a 
patient  suffering  from  diphtheria  in  the  house,  or  if  cultures 
made  from  the  ulcers  show  the  presence  of  the  Klebs-Loffler 
bacillus  of  diphtheria,  the  corresponding  antitoxin  sliould  be 
injected  subcutaneously. 

If  there  is  gangrene  of  the  vulva  or  the  vagina,  the  stim- 
ulating treatment  should  be  pushed  still  more.  As  soon  as  a 
line  of  demarcation  is  estabhshed,  the  dead  tissue  should  be  cut 
away  with  knife  or  scissors,  and  granulation  promoted  by  the 
application  of  camphor  emulsion  (see  under  Bed-sores). 

Endometritis  and  Metritis. — When  the  uterus  itself  is  the 
seat  of  the  inflammation,  the  obstetrician  must  first  of  all  know  if 
it  is  empty  or  part  of  the  secundines  is  retained  and  is  undergo- 
ing decomposition.  If  there  is  the  slightest  doubt  in  this  respect, 
the  first  indication  is  to  examine  the  interior  of  the  uterus  and 
if  any  part  of  the  after-birth  is  retained  to  remove  it.  For  this 
purpose  the  patient  is  placed  across  the  bed  or  on  a  table  in  the 
dorsal  position,  with  the  knees  bent,  separated,  and  elevated. 
She  is  anaesthetized.  The  operator  introduces  the  disinfected 
and  lubricated  hand  into  the  vagina  and  one  or  two  fingers 
into  the  uterus.  If  necessary,  the  whole  hand  may  be  inserted. 
In  cases  of  puerperal  infection,  the  cervix  often  remains  open 
and  dilatable  for  many  days.  If  necessary,  it  is  dilated  l^y 
means  of  dilators.  As  a  rule,  it  is  ))est  to  introduce  the  left 
hand,  that  being  the  smaller  one.  The  other  is  placed  on  the 
fundus,  steadies  it,  and  presses  it  down  against  the  internal 
hand.  The  accoucheur  should  go  systematically  over  the  whole 
interior  surface,  and  pay  special  attention  to  the  cornua,  which 
are  most  diflficult  to  reach,  and  where  a  piece  of  placenta  is 
most  frequently   retained.     If  possible,  it    is   an   advantage  to 
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enter  on  one  side  of  the  retained  part  and  loosen  it  all  in  one 
piece,  by  inserting  the  finger-nails  with  a  sawing  movement  be- 
tween it  and  the  uterine  wall.  But  if  this  cannot  be  done,  one 
must  remove  it  piecemeal.  It  is  not  necessary  to  withdraw  the 
hand.  By  pressing  the  fingers  against  the  palm  of  the  hand,  the 
detached  portion  is  made  to  descend  along  the  inside  of  the  fore- 
arm to  the  OS,  from  which  all  is  finally  removed  in  withdrawing 
the  hand. 

To  scrape  the  uterus  with  the  large  dull  wire  curette  in  order 
to  remove  retained  parts  of  the  after-birth  is  not  advisable.  Im- 
mediately after  delivery  the  removal  is  done  much  better  i^ith 
the  hand,  and  when  the  uterus  is  infected,  the  scraping  does  more 
harm  than  good.  The  writer  does  not  remember  ever  to  have 
seen  a  patient  recover,  when  the  curette  was  used  after  sepsis 
had  set  in  after  childbirth.  To  use  curettage  to  scrape  off  the 
endometrium  is  still  more  reprehensible.  By  the  use  of  the 
curette  we  break  down  the  wall  of  leucocytes  that  nature  has 
built  to  keep  out  the  infection  from  the  deeper  parts,  and  we 
carry  microbes  right  into  the  fine  branches  of  veins  and  lym- 
phatics. 

After  the  uterus  has  been  cleared,  it  should  be  washed  out 
with  a  copious  injection — 2  or  3  quarts — of  a  1  per  cent,  solution 
of  lysol  or  creolin.  But  this  should  not  be  repeated.  Bacterio- 
logical examinations  have  shown  that  shortly  after  an  injection 
there  are  as  many  streptococci  as  before  in  the  uterine  cavity. 
They  cannot  be  kept  away  by  douching,  and  their  virulence  is 
not  diminished  by  it.  The  injection  often  does  positive  harm. 
The  author  has  seen  cases  in  which  each  intra-uterine  injection 
caused  a  rise  in  temperature,  and  the  patients  got  well  when  the 
injections  were  discontinued.  Especially  if  they  are  given  with 
a  metal  or  glass  tube,  small  wounds  are  torn  open  and  new  ones 
inflicted  in  the  genital  tract.  But  one  copious  injection  is  useful 
in  removing  debris  and  thoroughly  cleaning  the  cavity. 

After  that  the  uterus  may  be  packed  with  iodoform  gauze. 
If  there  is  no  bleeding  the  author  prefers  the  introduction  once 
a  day  of  an  intra-uterine  suppository  wdth  iodoform. 

R    lodofonni .^  v  (20  grammes) 

Amyli 3  ss  (2  grammes) 

Olycerini fl  388  (2  grammes) 

Acacia* 3  *  (**  gprammes). — M. 

Ft.  suppositoria  No.  iii.  of  the  size  and  shape  of  the  little  finger. 

The  suppository  is  introduced  through  a  bivalve  speculum 
by  means  of  a  forceps  mth  the  curvature  of  the  uterine  sound 
(Fig.  426,  p.  600).  If  the  patient's  condition  is  satisfactory,  the 
intra-uterine  treatment  is  not  repeated.  But  vaginal  douches 
should  be  given  every  three  hours,  which  prevent  stagnation  of 
infected  fluid  in  the  vagina  and  incite  the  uterus  to  contraction. 
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Involution  is  also  promoted  by  the  administration  of  ergot  and 
the  application  of  the  faradic  current. 

The  inflammation  and  especially  the  pain  are  combated  by 
cold.  For  this  purpose  a  large  ice-bag  is  placed  on  the  hypo- 
gastric region,  or  the  lower  part  of  the  abdomen  is  covered  with 
a  rubber  coil  with  a  permanent  current  of  ice-water.  In  order  to 
avoid  local  freezing,  about  four  layers  of  muslin  should  be  put 
between  the  ice-bag  and  the  skin. 

If  the  patient  has  diarrhoea,  or  the  inflammation  has  the  diph- 
theritic character,  or  otherwise  there  are  signs  of  low  vitality, 
cold  is  not  well  borne.  Then  a  linseed-meal  poultice  or  a  double 
piece  of  flannel  wrung  out  of  hot  water  should  take  the  place  of 
the  ice-bag,  and  be  kept  well  covered  with  water-proof  and  wool- 
len material.  It  is  renewed  as  often  as  it  cools  off, — about  every 
2  hours.  Antiphlogistine  is  also  excellent  and  is  renewed  only 
once  in  24  hours. 

When  the  inflammation  subsides  the  ice-bag  should  be  re- 
placed by  a  Priessnitz  compress,  made  of  a  towel  wrung  out 
of  cold  water  and  covered  with  water-proof.  It  becomes  warm 
in  a  short  time  and  furthers  reabsorption  of  inflammatory 
products. 

The  internal  treatment  consists  in  quinine,  moderate  doses  of 
alcohol,  and  a  little  opium. 

If  the  cervix  is  the  seat  of  diphtheritic  patches ^  the  treatment 
should  be  much  more  energetic.  Then  the  whole  cervical  mem- 
brane is  cauterized  with  the  above-named  chloride  of  zinc  so- 
lution, and  the  cauterization,  if  necessary,  is  repeated  once  in 
24  hours.  The  uterus  is  washed  out  once  a  day  with  antiseptic 
fluid,  and  an  iodoform  pencil  is  left  in  it.  This  treatment  is  con- 
tinued till  all  sloughs  are  thrown  off.  Quinine  and  alcohol  should 
be  prescribed  with  shorter  intervals.  At  least  12  ounces  of  whis- 
key or  brandy  should  be  given  in  the  24  hours  and  5  grains  (30 
centigrammes)  of  quinine  or  salophen  every  4  hours. 

If  there  is  any  sign  of  weakening  of  the  heart,  digitalis  should 
be  given, — preferably  the  officinal  infusion  in  half-ounce  doses  (15 
grammes)  4  times  a  day;  but  if  the  patient  cannot  swallow  or 
vomits,  the  tincture  may  be  injected  subcutaneously  ("iv-x, — 
from  30  to  60  centigrammes, — repeated  according  to  circum- 
stances). Tinctura  strophanthi  (niv  or  vi — 30  or  35  centi- 
grammes) is  also  useful.  In  more  acute  cases  nitroglycerin  (gr. 
rhf  ^^  -h — from  -^  to  2i  milligrammes)  and  strychnine  (gr.  -^^  to  -^ 
— from  3  to  6  milligrammes)  are  injected  hypoderniically. 

In  dissecting  metritis  the  purulent  discharge  from  the  uterus 
should  be  combated  and  the  expulsion  of  the  detached  portion 
favored  by  daily  intra-uterine  douches  with  creolin  or  lysol 
{\  of  1  per  cent.),  or  the  saturated  solution  of  boric  acid  should 
be  used.  The  fluid  should  always  l)e  warm,  as  cold  injections 
into  the  uterus  sometimes  cause  collapse. 
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Putrescence  of  the  uterus  has  disappeared  since  the  introduc- 
tion of  aseptic  and  antiseptic  midwifery.  If  the  writer  met  with  a 
case,  he  would  treat  it  with  intra-uterine  injections,  iodoform  sup- 
positories, quinine,  strychnine,  digitalis,  strophanthus,  the  largest 
doses  of  alcohol  that  could  be  borne,  and  nitrogenous  food. 

Since  the  uterus  is  the  most  common  starting-point  of  general 
infection,  and  since  it  evidently  is  in  the  highest  degree  desirable 
to  arrest  the  infection  there,  the  author  will  here  mention  sev- 
eral other  resources  at  our  command. 

Unguenium  Credd  is  an  ointment  containing  silver  in  a  soluble 
form.     From  30  to  45  grains  (2-3  grammes)  of  it  are  rubbed  once 
a  day  on  places  where  the  skin  is  particularly  soft  and  free  from 
hair,  as,  for  instance,  the  inside  of  the  arms  or  the  thighs,  the 
chest,  or  the  abdomen.    The  active  part  of  it  is  called  collargolum, 
argentum  solubile  Cred^y  or  argentum  colloidale.     It  may  also  be 
used  hypodermically,  intravenously,  by  the  mouth  in  capsule  or 
solution,  or  it  may  be  applied  to  wounds  or  placed  in  pill  form 
in  the  uterine  cavity  or,  at  the  end  of  laparotomy,  in  the  perito- 
neal cavity.    It  enters  the  lymphatics  and  circulates  dissolved  in 
the  blood.    The  inunction  method  has  been  in  use  for  some  years. 
The  intravenous  method  has  been  recommended  quite  recently 
(1901).     Any  convenient  and  prominent  vein  may  be  employed. 
The  most  suitable  is  the  left  cephalic.     The  patient  being  in  the 
recumbent  position,   the  arm  is  allowed   to  hang  down  for  a 
minute,  and  a  bandage  or  ligature  is  firmly  tied  around  it,  after 
which  the  arm  is  permitted  to  hang  down  for  one  or  two  minutes 
longer.     The  skin  is  then  disinfected  and  a  hypodermic  needle 
pushed  into  the  vein.     If  the  point  is  in  the  lumen  of  the  vein, 
blood  will  flow.     If  it  does  not,  the  needle  must  be  introduced 
again  until  it  does.     The  syringe  is  then  attached,  the  ligature 
around  the  arm  is  removed,  and  the  solution  is  injected  slowly 
and  with  fre(|uent  pauses.     It  is  desirable  to  inject  not  less  than 
5  centigrammes  (|  grain)  of  coUargolum  in  an  adult.     The  col- 
largolum  is  administered  in  a  1  per  cent,  or  a  J  of  1  per  cent, 
solution.     A  common   hypodermic   syringe   would   have   to  be 
refilled  five  times,  which  is  inconvenient,  and  might  lead  to  the 
displacement  of  the  needle.     It  is,  therefore,   better   to  use  a 
syringe  holding  not  less  than  10  grammes  (.^iiss). 

If  the  vein  cannot  be  made  turgid,  it  must  be  laid  free  through 
a  small  incision  in  the  skin.  A  fine  probe-pointed  silver  caniila, 
such  as  is  found  in  Garrigues's  transfusion-apparatus  (Fig.  431.  p. 
60S),  is  introduced  through  a  nick  made  with  scissors' in  the  vein. 
In  order  to  prevent  the  tube  from  slipping  out,  a  catgut  Ugature 
may  be  laid  under  the  vein  and  tied  behind  the  bulb  of  the  tube. 
A  syringe  holding  about  20  grammes  (.^v)  is  attached  to  the  canula. 
and  aspiration  made,  so  as  to  suck  out  the  air  from  the  canula. 
Next,  10  to  20  grammes  (.^iiss  to  .:5V)  of  a  J  of  1  per  cent,  solu- 
tion of  collargolum  is  slowly  pressed  into  the  vein.     The  wound 
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is  closed  with  sutures  or  simply  dressed  as  after  phlebotomy.  If 
the  needle  is  thrust  through  the  skin,  the  opening  is  covered 
with  a  piece  of  adhesive  plaster.  The  usual  amount  injected  is 
from  5  to  10  grammes  (IJ  to  2^  drachms)  of  the  stronger  or  10 
to  20  grammes  (2\  to  5  drachms)  of  the  weaker  solution.  The 
solution  is  made  by  simply  shaking  the  collargolum  with  dis- 
tilled water.  It  is  decomposed  by  being  rubbed  in  a  mortar.  The 
solution  should  stand  quietly  for  a  few  minutes  before  using  it, 
so  that  any  undissolved  or  reprecipitated  silver  may  settle  to 
the  bottom  of  the  vessel,  and  the  injection  fluid  is  taken  from  the 
upper  half  of  its  contents. 

In  well-closed  vessels  the  solution  can  be  kept  for  many  months. 
To  test  it  a  little  is  poured  into  distilled  water.  If  the  water 
remains  clear  and  becomes  brownish  or  olive-green  in  color,  the 
fluid  is  in  good  condition;  but  if  it  becomes  cloudy  and  silver- 
gray,  the  solution  is  unfit  for  use. 

Not  unfrequently  a  chilly  feeling  or  a  distinct  chill  with  fever 
occurs  from  2  to  4  hours  after  the  injection,  but  it  soon  passes 
off  and  leaves  not  the  slightest  ill  result.  The  efl'ect  of  the  in- 
travenous injection  on  the  disease  is  much  greater  than  that  of 
inunction  with  the  ointment.  It  may  have  to  be  repeated  once 
or  oftener  on  the  following  and  subse(|uent  days.^^  My  limited 
personal  experience  with  collargolum,  both  as  ointment  and  ap- 
plied by  intravenous  injection,  has  not  given  me  satisfaction.  It 
reduced  temperature  and  there  was  no  unpleasant  consequence, 
but  the  patients  died.  Others,  who  have  used  it  more  frequently, 
report,  however,  good  results.  .Thus  Cohn^  had  25  recoveries  in 
26  cases  of  ''puerperal  fever, ^'  although  intravenous  injections 
were  used  only  ''after  the  usual  remedies  had  failed.*'  Towards 
the  end  he  made  the  amount  of  collargolum  larger  —  up  to  25 
centigrammes  (4  grains)  daily. 

Bokelmann^  says  that  collargolum  given  in  enema — 20  centi- 
grammes (3  grains)  twice  daily — is  more  efl'ective  than  the  oint- 
ment and  almost  as  good  as  intravenous  injection.  The  bowel 
is  first  emptied  with  a  cleansing  clyster. 

Marmorek^s  antistreptococcic  serum  is  a  fluid  obtained  in  a 
way  similar  to  that  by  which  antidiphtheritic  serum  is  produced, 
but  it  has  by  far  not  proved  so  useful  an  invention.  It  has  been 
extensively  used,  but  the  mortality  in  its  wake  has  been  so  enor- 
mous that  the  remedy  seems  to  do  positive  harm.  It  has  been 
condemned  by  the  committee  appointed  by  the  American  Gynaeco- 
logical Society  to  report  on  it."  It  is  only  a  question  whether 
the  mortality  which  has  followed  its  use  was  due  to  the  serum 
or  to  the  curettage  that  preceded  the  injection. 

Dr.  Barrows*^  of  New  York  has  had  remarkable  success  by 
injecting  a  litre  of  1  :  5000  formalin  solution  into  a  vein  of  the 
arm. 

Nvclein  seems  to  be  a  valuable  addition   to  our  resources 
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for  combating  puerperal  infection.  This  is  a  substance  obtained 
from  yeast.  It  is  given  hypodermically  {%% — 60  centigrammes— 
twice  a  day,  increasing  by  "t  v — 30  centigrammes — daily)  or  be 
the  mouth  (3ss  to  3i — from  2  to  4  grammes).  These  doses  refer 
to  the  "nuclein  solution"  prepared  by  Parke,  Davis  &  Co.  The 
use  of  nuclein  is  rational  in  so  far  as  it  produces  an  artificial 
leucocytosis,  and  we  know  that  leucocytes  are  employed  in  the 
household  of  nature  to  engulf  microbes  and  render  them  harm- 
less. Nuclein  has  a  good  effect  on  the  secretions,  ulcers,  and  the 
general  condition  of  the  patient.  It  is  apt  to  cause  pain  in  the 
bones,  especially  the  tibia,  which  disappears  within  a  week;  and 
in  so  serious  a  disease,  where  the  patient-s  life  is  at  stake,  such  a 
drawback  cannot  carry  much  weight.^ 

Hypodermoclysis  is  also  well  worth  trying  (see  p.  608).  By 
it  a  large  amount  of  normal  salt  solution  is  pumped  into  the  cir- 
culatory system  and  eliminated  by  the  kidneys.  Thus  it  consti- 
tutes, as  it  were,  an  internal  bath,  by  which  obnoxious  substances 
are  washed  out  of  the  tissues.  By  combining  this  method  with 
large  high  enemas  of  salt  solution  or  soapsuds,  the  effect  is  in- 
creased. Where  from  some  cause  the  wounding  of  the  skin  is 
objectionable,  the  solution  may  be  used  in  the  intestine  alone. 
A  rubln^r  tube  like  that  used  for  washing  out  the  stomach  is 
intriHluced  as  high  as  possible.  After  emptying  the  gut,  the  irri- 
gation is  kept  up  for  1  to  2  hours  till  the  temperature  falls  and 
jH^rspiration  breaks  out.  When  the  temperature  rises  again, 
the  process  is  repeated. 

Instead  of  injecting  the  fluid  under  the  skin  or  into  the  in- 
testine it  may  be  injected  into  a  vein,  which  has  a  more  prompt 
efftH*t. 

AtmiKaimi^  has  been  used  in  a  successful  case,  but  Bumm*^ 
found  living  streptococci  after  applying  the  steam  for  2  minutes. 

Hysltretiomy  has  been  performed  with  the  aim  of  removing 
the  source  of  the  infection.  If  this  operation  is  to  help,  it  must 
be  |HTforined  before  the  microbes  have  invaded  the  general 
*vstem,  or.  sonietimes,  within  a  day  or  two  after  confinement. 
At  that  tinie  it  is,  however,  hardly  possible  to  foretell  whether 
m^lunvmia  will  develop  or  not,  so  that  we  may  say  that  there 
b  8W^t  danger  that  the  operation  either  will  be  performed  too 
^^un>'  or  too  late.  A  patient  should  certainly  not  be  mutilated 
tf  ^e  ci^u  get  well  and  retain  her  internal  genitals  for  further  func- 
^l^^l^:  Aiui  when  infection  has  once  been  generalized,  so  serious 
M^  %^\rri^tiou»  which  always  is  accompanied  by  much  shock,  yaW 
iMMy  Invert » and  may  even  hasten  a  fatal  issue.  The  writer^s  per- 
^MllJi  ♦xwrience  with  hysterectomy  for  puerperal  infection  does 
iM^MAMnt  him  in  recommending  it,  and  it  has  been  condemned 
W 1^  Ikbov^nientioned  committee,  as  well  as  by  most  speakers 
S^  tijntr^^^r''  Congress  in  Rome  in  1902.  It  is  indicated  (1) 
^I^^HM^V^^^^  placenta,  if  this  cannot  be  removed  otherwise; 
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(2)  with  putrescent  myoma;  and  (3)  with  putrescence  of  retained 
parts  of  the  ovum  after  abortion. 

Parametritis  and  Adenitis.— These  localizations  are  treated 
with  ice,  hot  douches,  opium,  and  later  the  Priessnitz  compress. 
If  the  resolution  is  unduly  slow,  the  groin  should  be  painted 
with  tincture  of  iodine  once  a  day  and  covered  with  a  piece  of 
lint  soaked  in  this  lotion: 

R     Acidi  carbolici 3  i  (4  grammes^ 

Glycerini, 

Aquse au  3  iij  (90  granvnes). — M. 

This  prevents  the  skin  from  cracking,  allows  one  to  continue 
the  use  of  the  iodine,  and  favors  its  absorption. 

When  the  tenderness  has  subsided  sufficiently  to  allow  a 
speculum  to  be  introduced,  it  is  well  to  combine  the  painting 
of  the  skin  with  that  of  the  vault  of  the  vagina,  which  brings 
the  iodine  nearer  to  the  affected  part.  This  is  repeated  every  3 
days.  As  tincture  of  iodine  spreads  far,  and  smarts  in  the  vulva 
and  on  the  skin,  only  very  little  should  be  used.  It  is  best 
applied  with  a  very  small  pledget  of  absorbent  cotton,  and  the 
superfluous  fluid  should  be  wiped  off  before  it  trickles  down  into 
the  sensitive  region. 

If  suppuration  occurs  the  ice-bag  should  be  changed  for  a 
warm  flaxseed-meal  poultice,  and  when  the  abscess  is  formed  it 
should  be  opened  from  the  vagina  or  above  Poupart's  ligament 
or  in  both  places.  If  there  is  any  doubt  about  the  presence  of 
pus,  an  exploratory  aspiration  may  be  made  through  the  vagina. 
For  this  purpose  a  common  hypodermic  syringe  is  too  short. 


Fig.  509. 


Exploratory  vaginal  aspirator. 


The  writer  has  had  one  made  with  an  attachment,  which  is 
quite  convenient  both  for  aspirations  and  injections  into  the 
tissues  above  the  vagina  (Fig.  509). 

But  to  open  an  abscess  in  the  broad  ligament  is  not  so  simple 
a  matter  as  to  incise  a  felon.  The  operator  has  to  keep  clear  of 
the  ureter,  the  bladder,  vaginal  arteries,  the  uterine  artery,  and 
even  the  internal  iliac. 

If  the  affection  is  unilateral  an  incision  is  made  through  the 
vaginal  roof  in  a  slanting  direction  backward  and  outward  from 
the  place  where  a  transverse  line  drawn  through  the  os  strikes 
the  side  of  the  cervix.  Next,  the  connective  tissue  is  separated 
with  the  finger  and  blunt  instruments  till  the  abscess  is  reached, 
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when  Garrigues's  blunt  expanding  perforator  (Fig.  510)  is  thrust 
into  it  and  opened  to  its  full  extent  and  withdrawn.  The  cavity 
is  then  washed  out  with  plain  sterilized  water  and  a  soft-rubber 


FiQ.  510. 


Garrigues's  blunt  czpauding  perforator. 


sky-rocket  drainage-tube  (Fig.  511)  inserted  and  fastened  to  the 
lips  of  the  opening  in  the  vagina  with  4  sutures.  If  the  abscess  is 
small  it  is  enough  to  insert  a  double  drainage-tube  with  cross-bar 


Fig.  511. 


:^j 


Sky-rocket  drainage-tube. 


(Fig.  512).  The  afferent  tube  should  be  thinner  than  the  efferent 
and  without  side  holes.  These  tubes  can  easily  be  improvised  by 
sewing  pieces  of  rubber  tubing  together.     They  should  be  cut 


Double  draina«re-tubc  with  cro69-bar. 


short  a  little  outside  of  the  vulva,  so  that  the  cavity  can  be  kept 
clean  by  daily  injections  with  some  antiseptic  fluid,  preferably 
tincture  of  iodine,  a  teaspoonful  to  a  pint  of  lukewarm  water. 

If  there  arc  two  abscesses,  one  on  either  side,  it  is  better  to 
make  a  transverse  incision  behind  the  cervix  and  open  and  drain 
them  as  just  described.  If  the  abscess  is  found  in  front  between 
the  uterus  and  the  bladder,  which  is  rare,  the  transverse  incision 
is  made  in  front  of  the  cervix,  keeping  within  the  width  of  the 
cervix.  The  bladder  is  cautiously  separated  with  the  finger  and 
the  abscess  opened  with  the  blunt  perforator. 

If  there  is  any  hemorrhage,  the  cavity  should  be  packed  with 
iodoform  gauze,  and  the  drainage-tube  inserted  a.  day  or  two 
later. 

The  wav  of  disinfecting  the  vagina  has  been  described  on 
p.  594. 

As  a  rule,  the  opening  and  drainage  of  the  abscess  leads  to 
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ithin  a  month;  but  if  a  fistulous  tract  remains,  and 
II  undermines  the  patient's  strength,  her  life  may, 
ill  ln^  saved  by  vaginal  hysterectomy  with  or  without 
^I^huiectomy,  but  this  is  likely  to  be  a  difficult  under- 

Ihe  al)Sf  ess  points  above  Poupart's  ligament,  a  large  in- 
Jiould  he  made  above  and  parallel  to  the  ligament,  cutting 
layer.     When  an  opening  has  been   made  into  the  ab- 
rity,  a  finger  is  inserted,  counter-pressure  made  from  the 
pand  if  there  is  not  too  much  intervening  tissue,  a  counter- 
is  made  here,  and  a  soft-rubber  drainage-tube  with  side 
rnwn  through  both  openings. 

the  suppuration  has  been  allowed  to  spread  widely,  inci- 

tiiay  abo  be  needed  above  the  middle  of  the  crest  of  the 

,— at  Petit's  triangle, — and  higher  up  on  the  back. 

The  internal  treatment  is  the  same  as  stated  above  (p.  776). 

j^MrHANfuaTis  AND  Lymphothrgmbosis. — The  external  lym- 

mgeilis  is  treated  with  compresses  dipped  into  a  lead-and- 

[iium  wash: 

B    Tinct.  opii Jes  (15  grammes) 

L»q.  plumbi  subacetatis  diluti ..  .q.  s.  ad  3viii  (240  grammes). — M. 
Sig.^  For  external  use. 

If  suppuration  occurs,  the  abscess  is  opened. 

Lffmphothrombosis  of  the  uterus  and  the  broad  ligaments  is 
Ireated,  like  the  inflammations,  with  ice-bags,  opiates,  saline 
iperients,  ([uinine,  alcohol,  and  the  special  antiseptic  remedies 
enumerated  when  treating  of  metritis. 

SAr.piNtaTis  AND  Oophoritis. — If  we  infer  from  the  per- 
sistent fever,  the  pain,  the  swelling,  and  the  sensitiveness  on 
pressure  that  abscesses  have  formed  in  the  tubes  and  ovaries,  we 
should  give  nature  plenty  of  time  to  wall  off  the  inflamed  organs 
from  the  peritoneal  cavity,  and  then  they  should  be  opened  from 
the  vagina  as  described  for  parametritis.  The  author  has  had 
most  excellent  results  from  this  operation,  opening  as  many  as 
five  pus  collections  in  the  same  patient — one  in  Douglas's  pouch, 
and  one  in  each  tube  and  ovary.  But  he  has  also  had  failures 
through  the  eruption  of  general  septicaemia. 

According  to  Dr.  Leon  F.  Garrigues,^  the  tube  and  ovary  may 
be  reached  by  separating  the  two  layers  of  the  broad  ligament 
and  punctured  without  opening  the  peritoneal  cavity. 

Abdominal  salpingo-oophorectomy  should  be  performed  only 
in  those  cases  in  which  the  appendages  are  situated  so  high  up 
in  the  abdomen  that  they  cannot  be  reached  from  the  vagina. 
The  prognosis  is  bad. 

Peritonitis. — Opinions  are  much  divided  as  to  the  advisa- 
bility of  using  antiseptic  intra-uterine  injections  in  peritonitis. 
The  author's  practice  is  to  give  a  copious  one  in  the  beginning 
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of  the  disease,  but  not  to  repeat  it.  The  idea  is  that  besides  the 
microbes  that  have  already  penetrated  into  the  depth  of  the 
tissues  there  may  be  others  on  the  surface  of  the  uterus,  which 
may  be  removed  by  a  thorough  washing-out.  He  has  never  seen 
any  bad  effect  from  this  procedure  and  believes  that  sometimes 
it  was  beneficial. 

The  abdomen  is  covered  with  two  large  ice-bags,  the  weight 
of  which  may  be  diminished  by  suspending  them  to  a  cradle, 
or,  what  is  preferable,  with  an  ice- water  coil.  If  cold  is  contra- 
indicated  (p.  776),  a  thin  flaxseed-meal  poultice,  antiphlogistine, 
spongiopiline,  or  a  flannel  stupe  should  be  substituted. 

Opium  is  an  invaluable  remedy  in  peritonitis,  which  may  be 
given  in  what  would  seem  enormous  doses.  To  give  prompt 
relief  a  quarter  of  a  grain  of  morphine  is  injected  hypodermically 
at  the  beginning  and  followed  by  i  or  }  grain  by  the  mouth  every 
half  hour,  until  the  patient  is  fully  under  the  influence  of  the 
drug,— that  is  to  say,  free  from  pain  and  yet  not  in  deeper  nar- 
cosis than  that  she  can  easily  be  aroused.  The  morphine  may 
safely  be  given  until  the  respiration  is  brought  down  to  14,  13, 
and  even  12  per  minute. 

The  author  is  well  aware  of  the  warning  of  Lawson  Tait 
against  opiates  in  peritonitis  after  gynaecological  operations,  and 
he  follows  Tait's  advice  to  move  the  bowels  with  saline  aperients; 
but,  in  his  opinion,  this  method  should  not  be  applied  to  puer- 
peral peritonitis.  When  he  was  a  student  the  treatment  with 
senna  was  in  vogue,  and  the  recollection  of  the  poor  tortured 
women  has  left  an  indelible  impression  on  his  memory.  Besides 
that,  hardly  any  one  survived.  With  the  opium  plan  he  has 
saved  one-lialf  of  his  patients  affected  with  diffuse  peritonitis, 
and  if  they  die  he  has  at  least  the  satisfaction  of  rendering  their 
condition  comparatively  comfortable. 

If  morphine  has  too  depressing  an  effect,  especially  if  the 
heart  is  weak,  it  may  be  combined  witli  atropine: 

R    Atropinsp  sulpliatis gr.  i  (8  milligrammes) 

Solutionis  inorphirup  (Magcndie) 3"  (8  grammes). — M. 

Sig. — From  4  to  S  minims,  a.s  prescribed. 

This  may  he  given  in  the  same  dose  and  repeated  as  the  plain 
morphine  solution. 

Alcohol  should  likewise  be  given  in  very  large  doses — from  J 
ounce  to  1  ounce  of  strong  liquor — every  two  hours,  or  oftener. 
Quinine  is  given  in  a  dose  of  5  grains  every  4  hours,  which  is  the 
time  it  needs  for  elimination,  so  that  the  patient  is  kept  steadily 
under  its  influence,  without  being  overpowered  by  large  single 
doses. 

No  aperient  medicine  is  used.  The  bowels  generally  move 
spontaneously  from  time  to  time,  and  if  they  do  not,  an  enema 
is  given.     A  small  amount  of  pure  glycerin  (,^ii-,?i — from  8  to  30 


grammes)  may  be  injected;  or  a  quart  of  flaxseed-meal  infusioD 
with  a  tablespooaful  of  castor  oil  and  a  teaspoonful  of  oil  of  tur- 
pentine, or,  best  of  all,  an  ox-gall  enema  (inspissated  ox-gall,  a 
teaspoonful,  or  fresh  gall,  a  tahlespoonful;  glycerin  and  castor  oil, 
a  tablespoonful  of  each;  table  salt,  a  heaping  teaspoonful;  and 
flaxseed-meal  lea.  a  tal>lesptMjnful  to  a  quart,  strained). 

The  injection  of  creosote  alone  or  mixed  with  equal  parts  of 
camphorated  oil,  beginning  with  8  minims  (50  centigrammes) 
of  creosote  morning  and  evening  and  gradually  increasing  the 
dose  till  45  minims  (3  gramiiies)  of  creosote  are  given  daily,  has 
been  much  praised.  It  is  injected  deeply  into  the  gluteal  region 
or  the  muscles  of  the  spine.  Tlie  injection  is,  however,  very  pain- 
ful, and  has  not  had  any  appreciable  effect  in  the  writer's  hands. 

Occasionally  the  above-mentioned  tonics  for  the  heart  and 
respiration  are  given.  For  the  vomiting  cocaine  and  hydrocy- 
anic acid  are  the  best  remedies.  The  former  is  given  hypoder- 
mically  or  by  the  mouth  (gr.  }  every  2  hours):  tlie  latter,  by  the 
mouth,  according  to  the  formula  found  on  p.  331, 

An  ice-bag  placed  over  tlie  pit  of  the  stomach  is  also  useful. 

The  diet  is  strictly  fluid,  and  consists  only  of  beef  tea,  milk, 
and  oatmeal  gruel  or  farina.  But,  as  it  is  quite  inq:>ortant  to 
feed  the  patient,  the  beef  tea  must  not  be  water  with  a  flavor 
of  osmazome  and  without  nourishing  quality.  Good  beef  tea 
may  be  obtainAi  by  pouring  a  pint  of  cold  water  mixed  with  one 
or  two  teaspoonfuls  of  dilute  hydrochloric  acid  on  a  pound  of 
minced  lean  beef  of  superior  quality.  It  is  left  for  1%  hour  and 
stirred  al)out  every  quarter  of  an  hour.  Then  it  is  put  over  the 
fire  until  it  reaches  the  Iroiling-point,  strained,  and  taken  warm 
or  cold.  2  ounces  at  a  time,  after  addition  of  a  little  salt.  An- 
other  way  is  to  let  the  beef,  the  water,  and  the  nuniatic  acid 
stand  on  ice,  press  it  repeatedly  with  a  wooden  spoon,  strain  it, 
and  keep  it  on  ice.  About  2  ounces  should  be  given  every  2 
hours.  If  the  patient  vomits  so  large  a  bulk,  the  beef  may  be 
boiled  in  a  closed  bottle  wnthout  any  water.  l>ut  immersed  in  a 
water- bath.  Of  this  strong  juice  a  few  teaspoonfuls  are  given  at 
a  time.  Strong  beef  juice  may  also  be  obtained  by  broiling  a  slice 
of  beef  and  squeezing  it  in  an  apparatus  made  for  that  purpose 
and  found  in  hardware  stores.  These  home-made  beef  juices 
and  beef  teas  are  much  to  be  preferred  to  the  different  extracts 
found  on  the  market,  and  which  chiefly  contain  creatinin  and 
only  little  albuminoids. 

To  give  an  idea  of  the  amount  of  morpliine,  alcohoL  and  food 
that  may  be  taken,  the  author  may  mention  that  one  of  his 
patients  who  recovered  consumed  in  23  days  216  grains  (14,4 
grammes)  of  morphine.  22H  ounces  (€y840  grammes)  of  whiskey, 
1078  ounces  (32,340  grammes)  of  milk,  and  418  ounces  (12,540 
grammes)  of  beef  tea,  which  makes  an  average  of  9  grains 
(58  centigrammes)   of   morphine,   9i   ounces   (285  grammes)   of 
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of  the  dLsease,  but  not  to  repeat  it. 
microbes  that   have  ah'eady   peiietn 
tissues  there  may  be  others  on  the  .- 
may  be  removed  by  a  thorough  wasi 
any  bad  efTeet  from  this  procedure 
it  was  beneficial. 

The  abdomen  is  covered  with  i 
of  which  may  l)e  diminished  by 
or,  what  is  preferable,  with  an  ice 
indicated  (p.  77G),  a  thin  flaxseed 
spongiopiline,  or  a  flannel  stupe 

Opium  is  an  invaluable  renic 
given  in  what  would   seem  oiu 
relief  a  quarter  of  a  grain  of  nw 
at  the  beginning  and  followed  b 
half  hour,  until  the  patient  n- 
drug,-  that  is  to  say,  free  froi 
c<)sis  than  that   she  can  easil 
saf(»ly  be  given  until  the  res| 
and  even   12  per  minute. 

The  author  is  well  awa> 
against  opiates  in  peritoniti." 
he  follows  Tait's  advice  to  n  -I 

but.  in  his  o|)inion,  this  m 
peral  peritonitis.     When  1 
senrui  was  in  vogue,  and 
women  has  left  an  indelib. 
that,   hardly   any  one  su. 
saved  one-half  of  his  p.*. 
and  if  they  die  he  has  a' 
condition  coniparativol\ 

If  morphine  has  to 
heart  is  weak,  it  mav  b. 
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.;».  and  the  legs  are  covered 

.  jt.     Hot-water  bottles  may 

:  licr  feet.     The  sheet  is  folded 

:  water  is  poured  gently  over  it 

...1  at  lirst  be  from  85^  to  {K)°  F.. 

wn  to  H(f  or  even  75°  V.     This 

•ur.  when  the  sheet  is  let   down 

At  the  end  of  each  hour  the 

i.ore  is  a  new  rise  in  temperature. 

::irivance  is  that  the  patient  n(»ed 


....  <|.- 


obtainable,  the  cold  park  may  be 

iwo  beds  should  be  prepared,  each 

•   r  oil-doth  and  a  blanket.     Over  the 

i-.::ig  out  of  cold  water.     The  patient 

iiijL'i  is  folded  over  her  from  the  neck 

':  regulation  is  bad,  hot  water  hags  or 

Alcohol  should  \V    ^^  «^iifl^  *he  soles  of  the  feet.    The  patient 

ounce  to  1  ounce  of  *'\  ntisi^^  or  two  tucked  in  all  around  her 

Quinine  is  given  in     I.,iyiisi^i*  removed  to  the  other  bed.  where 


K    Atn)pinu'  siilplif< 

Solutionis  iiiorp: 

Sig.     Kmin  4  to  S  h 

This  may  be  give? 
morplune  solution. 


time  it  needs  for  el' 


^  _    through.     Five  or  6  packs  may  be 
under  its  influence"^'^^|j««ilure  to  the  point  desired. 
<lf>ses.  *^       1^ ftwuretl ,  it  is  preferable,  for  the  cold 

Xo  aperient  n^"J^j|girW  much  handling.  The  patient  may 
spontaneously  f rfH'^^^JrSJJt  #f  her  bed  into  a  bath  slightly  below 
is  iriven.     Asm  |^  uilhiirawing  warm  water  and  adding 
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is  gradually  brought  down  to 
lablespoonful  of  brandy  inime- 
should  be  carefully  watched  in 
slightest  sign  of  collapse.     If  she 
..  in  it  for  15  or  20  minutes. 
.Drnied  in  several  cases,  the  fluid  and 
the  cavity  washed  out  with  normal 
ilh  peroxide  of  hydrogen,  and  gauze- 
.::as  or  fluid;  but  the  results  have  not 
Still  J.  H.  Hurtenshaw,  of  New  York, 
«»f  streptococcus  peritonitis  and  nephritis 
ny  making  a  small  incision  in  the  median 
i  nial  salt  solution  (p.  ()()7)  run   through  the 
inr  an  hour,  repeated  twice  for  half  an  hour.^ 
..lis  is  due  to  rupture  of  an  abscess,  the  abdomen 
.  «l  at  once,  cleaned,  and  drained. 
Ik'CU  recommended  to  make  a  wide  transverse  in- 
^'  ilif  uterus  and  leave  a  Mikulicz  tampon  in  the  pelvis. 

^  r  patient  survives  the  acute  stage  and  the  exudation 

^  iirysted,   the   abscess  should   always  be   opened   and 

.11  a  way  similar  to  that  described  for  local  peritonitis. 
iMSY.     If  the  pleura  becomes  inflamc^d,  an  ice-bag  should 
■iit^d  to  the  chest;  or,  if  cold  is  not  well  borne,  or  the  seat 
■  inflammation  is  on  the  back,  that  side  of  the  chest  should 
•r.vcred  with  a  flaxseed-meal  poultice  or  a  piece  of  spongio- 
.'•^itv     a  gutta-percha-covered  sheet  of  felt,  which  only  needs 
lipping  into  hot  water  and  keeps  nicely  warm.     Anti'phhxjistine 
might  also  be  tried.     It  is  a  putty-like  combination  of  glycerin, 
bnric  acid,  salicylic  acid,  iron  carbonate,  peppermint,  gaultheria, 
I'ucalyptus,    iodine,   and   dehydrated   silicate  of   aluminum   and 
magnesium.     It  is  warmed  and  smeared  directly  on  the  skin  in 
a  layer  one-eighth  inch  thick,  covered  with  a  jacket  of  cheese- 
cloth or  bandage,  and  left  in  place  for  24  hours  before  it  is  re- 
newed.    The  last-named   point   is  of  imjxirtance  to  these  poor 
patients,  who,  on  account  of  the  acute  pain,  shun  being  moved 
more  than  necessary. 

In  the  exu(hitive  form  of  pleurisy,  the  skin  over  the  affected 
part  may  be  painted  with  tinctun*  of  iodine.  Internally  iodide  of 
potassium  and  diuretics  should  b(»  administen^d.  for  instance: 

R    Tritiri  repentis  radicis  deaM'tionis.  .  .^ss-.^viii  (l.'>-240  ^rainnics) 

Potjissii  arctatis, 

Potassii  bitartratis, 

Potassii  ritnitis ;'ia  .^i  (A  pniininosV     M. 

Sig.  -Sliako  well.      A  taMcsiHMinful  fn)rii  fcmr  to  six  times  a  day. 

The  amount  of  fluid  is  rarely  so  lar^c*  that  thoracentesis  is 
indicated.  If  the  fluid  becomes  purulent  (mipi/rrna),  a  jnrrv  of 
a  rib  should  be  excised,  and  the  cavity  washed  out  and  drained. 
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Pneumonia. — When  pneumonia  develops,  the  above-men- 
tioned warm  applications  should  be  made  to  the  chest.  Stimu- 
lants and  heart  tonics  are  highly  called  for.  A  favorite  prescrip- 
tion of  the  writer  is  the  following: 

B    Ammonii  carbonatis 5  u  (8  grammes) 

Div.  in  chart.  No.  xii. 
Sig. — No.  1 .    One  powder  4  times  a  day. 

B    Acidi  citrici, 

Sacchari  albi kk  5  ii  (8  grammes) 

Div.  in  chart.  No.  xii. 
Sig. — No.  2.     One  powder  4  times  a  day,  mixed  with  No.  1. 

Each  powder  is  dissolved  in  one-third  of  a  glassful  of  water, 
and  the  contents  poured  together  and  drunk  while  effervescing. 
Since  the  disease  is  known  to  be  due  to  a  specific  microbe,  the 
pneumococcus,  creosotal — that  is,  carbonate  of  creosote — is  much 
used.  It  is  an»  internal  antiseptic  which  is  largely  excreted 
through  the  breath;  from  n^xv  to  ^i  (1-4  grammes)  may  be  given 
in  capsules  4  times  a  day. 

Inhalation  of  oxygen  may  help  the  patient  to  ride  out  a  storm. 

Gravitation  of  blood  to  the  lowest  parts  of  the  lungs  should 
be  avoided  by  frequent  change  in  position.  If  oedema  super- 
venes, dry  cupping  should  be  used  on  the  chest  in  front  and 
behind. 

Pericarditis  and  Endocarditis. — Pericarditis  is  treated  like 
pleurisy. 

Endocarditis  is  probably  beyond  our  therapeutic  resources, 
but  ice-bags  and  the  different  heart  tonics  are  to  be  prescribed, 
even  if  we  do  not  expect  much  help  from  them. 

Enteritis. — The  inflammation  of  the  mucous  membrane  of  the 
intestine  and  the  accompanying  offensive  diarrhoea  are  treated 
with  internal  disinfectants.     Pure  carbolic  acid  may  be  given: 

B    Acidi  carbolici  purissimi tT\^vi  (1  gramme) 

Mucilaginis  acacise, 

Syrupi  aurantii Aft  ^^ss  (15  grammes) 

Aquae  dest q.  s.  ad  5  viii  (240  grammes). — M. 

Sig. — A  tablespoonful  every  hour. 

It  may  be  combined  with  liquor  iodi  compositus,  in  the  same 
dose.  Salol  or  salophen,  gr.  v  (30  centigrammes)  every  2  hours, 
and  naphtalin,  gr.  ij-vii  (from  10  to  45  centigrammes)  every  2 
hours,  are  also  useful.  Warm  enemas  with  starch  (a  teaspoon- 
ful)  and  laudanum  (25  drops)  are  very  grateful  when  the  patient 
suffers  from  tenesmus.  The  addition  of  a  heaping  teaspoonful 
of  subnitrate  of  bismuth  has  a  beneficial  effect  both  as  germicide 
and   astringent. 

Hepatitis. — The  inflammation  of  the  liver  is  treated  with  an 
ice-bag  or  warm  stupes  and  the  internal  administration  of  calomel. 


Nephritis. — When  the  kidneys  are  affected,  a  flaxseed-meal 
poultice  or  a  quilted  tiuLslin  bag  containing  digitalis  leaves  and 
dipped  in  hot  water  should  be  plaeed  untler  the  loin.  Diuretics 
should  be  given  (see  Pleukisv),  Small  doses  of  chloral  (gr.  xv- 
XX — from  1  to  1.25  grammes —from  1  to  3  times  a  day)  diminish 
the  secretion  of  albumin.  Tinctura  ferri  chloridi  ( ^^  xv-xx — from 
1  to  1.25  grammes)  is  a  tonic,  astringent,  and  antiseptic.  Warm 
baths  have  also  a  good  effect. 

If  ura^mic  symptoms  appear, elimination  of  the  poison  through 
the  bowels  and  the  skin  should  l>e  favored.  For  this  purpose 
drastic  purgatives  are  used.  Croton-oil  (I  drop  every  h  hour,  2 
drops  in  all)  may  he  given  in  almond  oil,  bread-pill,  or,  if  the 
patient  cannot  swallow,  in  butter  rubbed  on  the  tongue.  Com- 
mon elaterium  is  given  in  doses  of  \-\  grain  (from  15  to  30  mil- 
ligraiumes)  every  liour:  of  Clutlerbuck^s  elaterium  J  gr.  (8  mil- 
ligrammes), of  elaterin  tV^tV  grain  (4-5  milligramnies),  and  of 
gamboge  gr.  i  (6  centigraroines)  every  hour. 

The  best  way  of  producing  persi>iration  is  with  the  hot-air 
bath.  An  alcohol  lamp  is  placed  under  a  chair,  an  open  umbrella 
over  the  patient's  abdomen,  and  a  water-proof  over  both.  But  as 
perspiration  is  weakening,  the  patient  shouhi  be  watched,  and  at 
all  events  the  l>ath  should  not  be  prolonged  beyond  two  hours. 

Tlie  diet  should  consist  exclusively  of  milk  in  its  natural  state 
or  j)ep Ionized,  or  fermented  as  kumiss  or  zoolac,  all  of  which 
are  given  in  frequent,  small  quantities.  If  even  these  are  vom- 
ited, recourse  must  he  had  to  rectal  alimentatitjn  with  Leube- 
Kosenthal's  solution:  Rudisch's  beef-peptouoids;  4  ounces  of  l)eef 
wnth  15  grains  of  pancreatine,  or  1  ounce  of  pancreas,  which  tlie 
butchers  call  *^  white  liver,"  finely  choppetl  and  diluted  with  water 
until  it  can  pass  through  a  Davidson's  syringe;  or  an  egg  l)eaten 
up  with  4  ounces  of  milk,  with  or  without  the  addition  of  an 
ounce  of  whiskey. 

The  troulilesome  vomiting  is  combated  with  cocaine,  hydro- 
cyanic acid,  nux  vomica,  l>ismuth,  cresote,  carbolic  acid,  or 
tincture  of  iodine,  internally,  and  ice  or  a  warm  turpentine  stupe 
applied  to  the  pit  of  the  stomach  (pp.  331,  693). 

ENrKPHATJTiH  AND  Mfmncitis. — If  the  brain  or  its  envelopes 
are  affected,  there  is  little  ho|>e  of  any  tlierapeutical  results.  The 
head  should  be  covercMl  with  an  ice-ca|).  Ergot  antl  liquor  liarii 
chloridi  (rii^v — 30  centigrammes)  may  lie  given  every  four  hoin\s 
with  the  aim  of  contracting  the  blood-vessels.  Intravenous 
injection  of  collargolum  or  formalin  might  be  tried  in  order  to 
counteract  the  work  it!  the  microbes. 

D  €  liri  I  i  m ,  re  si  le  s  .s  n  e  ss ,  a  n  d  i  n  s  o  n  t  n  ia  a  r  e  t  rv  at  t  h  1  with  b  r  o  m  i  d  *  •  s , 
chloral,  cannabis  Indica,  opiates,  sulphonal,  trional,  hydrobromate 
of  hyoseine,  veronal,  etc. 

Arthritic.  -If  a  joint  is  affected,  it  should  be  immobilized 
by  splints.     In  the  beginning  an  ice-bag  has  often  excellent  effect. 


780  ABNORMAL  PUERPERY. 

Later,  tincture  of  iodine  and  fly-blisters  may  cause  a  valuable 
revulsion  to  the  skin,  if  the  fluid  becomes  purulent,  it  should  be 
drawn  out  with  an  aspirator  and  the  joint  injected  with  carbolic 
acid  (3  to  5  per  cent.),  creolin  or  lysol  (2  per  cent.),  or  perox- 
ide of  hydrogen,  and  if  that  does  not  check  the  inflammation, 
the  joint  must  be  opened  with  free  incisions.  During  the  after- 
treatment  great  care  should  be  taken  to  move  the  joint  so  as  to 
avoid  ankylosis. 

Skin  Diseases. — The  eruptions  that  appear  on  the  skin  hardly 
call  for  special  treatment.  If  they  itch,  considerable  relief  may 
be  afforded  by  washing  them  with  this  lotion: 

H     Acidi  carbolici 3  ss  (2  grammes) 

Alcoliolis, 

Glycerini ua  gss  (15  grammes) 

Aqua) q.  8.  ad  5  vi  (280  grammes). — M. 

Bed'Sorei^  should  be  zealously  avoided,  and,  if  they  appear, 
treated  most  carefully.  As  soon  as  the  skin  becomes  red  over 
the  sacrum,  the  trochanters,  the  heels,  or  the  shoulder-blades,  soft 
pillows  should  be  put  under  the  threatened  places.  An  inflatable 
rubber  ring  is  placed  under  the  breech.  Large  air-filled  pessaries 
may  be  used  to  protect  the  heels,  or  rings  may  be  made  by  wind- 
ing a  strip  of  muslin  around  a  wad  of  cotton,  wool,  or  oakum. 
The  red  spot  should  be  bathed  frequently  with  lead-water.  The 
skin  should  not  be  rubbed,  but  a  soft  cloth  pressed  against  it  to 
dry  it,  and  then  it  should  be  dusted  with 

B     Zinci  oxidi 3  "  (8  grammes) 

Amyli 5  ii  (60  grammes). — M. 

If  an  excoriation  forms,  it  should  be  dressed  with  lint  soaked 
in  glycerite  of  tannin  (^i  to  ^i — 4  grammes  to  30  grammes),  with 
zinc  ointment,  or  the  above-mentioned  ointment  with  iodoform 
and  balsam  of  Peru  (p.  763). 

If  gangrene  develops,  the  dead  tissue  should  be  cut  away  as 
soon  as  a  line  of  demarcation  is  formed,  and  the  sore  should  be 
covered  with  lint  soaked  in  camphor  emulsion: 

H      CamphorsD 588  (15  grammes) 

Mucilaginis  acacim 51  (30  grammes) 

Aquip q.  s.  ad  Jv  (150  grammes). — M. 

Sig. — Shake  well.     For  external  use. 

When  once  the  hole  is  filled  by  granulation,  the  above-named 
milder  applications  may  be  substituted. 

In  severe  cases  much  benefit  may  be  derived  from  placing  the 
patient  on  a  water  mattress,  which  adapts  itself  perfectly  to  the 
body  and  facilitates  all  movements  by  the  ease  with  which  the 
water  flows  from  one  part  to  the  other. 
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Phlebitis.  —I.  Comtnon  pldeiyiiifi  0/  (he  /et/x  attd  ph  leg  ma  sin 
alba  diflens  are  treated  l>y  raising  Hie  extremity,  i^o  as  to  fiiAur 
reHux.  The  tifTected  part  shuukl  be  painted  otiee  daily  with  tiiu-t- 
vire  of  iodine  along  tlie  inHanied  vein,  covered  with  eottuii  bat- 
ting, and  slightly  compresseti  with  roller  bandages.  In  protraeted 
cases  bine  ointment  may  be  substitnted  for  tin*  iodine,  Ijut  as 
tiiere  is  danger  of  loosening  a  throjnbiis,  which  would  f<^rm  an  em- 
bolus, the  ointnieiit  should  bo  melted  w^ith  equal  jjarts  of  oil  and 
painted  on  the  skin  and  n(rt  rubbed  in*  The  severe  pain  in  phleg- 
masia demands  a  free  use  of  opiates.  As  there  is  great  temieney 
to  relapse,  the  ])alieiit  slumld  be  kept  in  tlie  recumbent  position 
as  mueh  as  2  weeks  after  the  swelling  has  subsided. 

2.  Uterine  phlehilis  calls  for  all  the  remedies  mentioned  above, 
especially  vaginal  douches,  ice-l>ags  or  stut>es,  alcohol,  quinintr, 
heart  tonics,  internal  antiseptics,  livpodcrm(»clysis,  or  venous 
injection  of  normal  salt  solutit)n,  and  refrigerants.  The  different 
localizations  must  be  followed  up  and  treated  as  stated  above. 

With  some  obstetricians  hysterectomy  is  more  indicated  when 
the  diagnosis  of  uterine  (dileliitis  can  bo  made  than  in  any  other 
comlition.  If  resorted  to  it  should  preferably  be  done  by  alj- 
dtuninal  section,  for  vaginal  liysterectomy  has  luid  twice  as  great 
a  tm>rtaUty  as  ai)doniinal,  the  ha^nitistasis  lioing  so  difhcult  on  ac- 
count of  the  friability  of  tlie  tissues.  With  regard  to  the  technicjue 
in  the  aluhuninal  seclitm  the  reader  is  referred  to  the  above-de- 
scribed operation  (p.  709). 

The  vaginal  hysterectomy  nuiy  be  |>erformed  by  the  ligature 
or  clamp  method,  prefera!)ly  tlie  latter^  since  it  is  more  oxijedi- 
tious.* 

Trendelenburg"*  lias  ligated  tlu^  uterine  and  ovarian  veins  on 
the  sauie  side,  and  Zwoifol"^'  takes  it  to  lie  necessary  not  oidy  tt> 
ligate  but  to  excise  the  thrombotic  veins.  This  searching  for 
thrombotic  veins  i!i  the  depth  of  the  abdonuui  can,  of  course, 
only  be  attempted  by  o|>erattn's  fully  verse<l  in  alHlominal  surgery. 

Local  abscesses  shoidd  be  (tj>ened  and  tlressed,  and  subfascial 
suppuration  demands  several  long  ami  deep  incisions  and 
drainage. 

AcTTKHT  SKPTtr.EMiA.  ^  In  casos  where  tin*  whole  system 
is  overwhelmed  before  lt>calizali*ms  have  time  to  form,  it  goes 
without  saying  that  thc^rapeulics  are  almost  powerless.  Still, 
the  obstetrician  will  staml  by  his  patient  and  do  all  he  can  to 
help  her  to  resist  the  formitlable  onset  of  destructive  agents, 
according  to  the  ])rinciples  laid  down  in  the  preceding  pages, 
especially  prescritiing  internal  antisejitics,  tonics,  ami  stimulants. 
A  French  physician  claims  grc^at  success  in  such  cases  by  the  hypo- 
dermic injccUon  of  oil  of  turpentine  in  doses  of  n^^xv  (1  gramme). 
It  forms  an  abscess,  and  may  l>e  repeated  in  several  jilaces.'*" 

•Garrigues,  r)i»ea.sc'«  of  Wuriien,  3de<t,pii.  r»m-51'^ ;  (Jym'fology,  Uiori,  pjx  279-281. 
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Looking  back  over  the  whole  field  and  supplementing  his 
own  experience  with  a  somewhat  extended  scrutiny  of  literary 
records,  the  author  is  of  the  opinion  that  puerperal  infection  is 
chiefly  a  medical  disease,  and  that  surgical  interference  probably 
has  done  more  harm  than  good  in  trying  to  combat  it.  Both 
from  America  and  from  abroad  we  have  reports  of  series  of  cases, 
in  which  bacteriological  examinations  showed  the  presence  of 
streptococci,  which  were  only  treated  with  stimulating  and  tonic 
drugs  and  nutritious  food,  and  in  which  the  mortality  was  only 
4  per  cent,  or  a  fraction  more.'^^ 

In  the  discussion  referred  to  above  on  "puerperal  fever/' 
which  took  place  at  the  meeting  of  the  German  Gynaecological  So- 
ciety in  Berlin,  in  May,  1899,  the  different  speakers  also  reported 
their  mortality  as  being  between  4  and  5  per  cent.,  although  they 
differed  widely  in  treatment.  This  can  then  probably  be  looked 
upon  as  the  inherent  mortality  with  good  medical  treatment. 
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DISEASES    OF    THiC    UTERUS. 


8  I*  Subinvolution  of  the  Uterus.— Siihiuvolution  means  the 
condition  in  which  the  uterus  after  childbirth  remains  of  larger 
size  than  normal. 

We  have  seen  ([>.  230)  that  the  uterus  the  day  after  confine- 
ment ordinarily  is  f(*und  Komewluit  and  even  a.s  nuicli  as  an  inch 
above  the  undjilieus.  ami  that  it  henceforth  diminishes  steadily 
and  sinks  down  into  the  pelvis.  The  time  that  elapses  before  tlie 
uterus  retrains  its  normal  dejith  varies  from  4  to  12  weeks,  and 
this  process  of  involution  occupies  in  most  cases  6  to  10  weeks. 
The  depth  of  the  uterus  can  only  he  measured  with  sounds,  which 
has  been  done  in  the  interest  of  science,  l>ut  from  which  the 
practitioner  should  abs(»lute]y  refrain.  Pi^actieally  we  may  say 
that  involution  progresses  satisfactorily  if  the  uterus  witliin  2 
weeks  leaves  the  anterior  wall  of  the  alidomen  ami  sinks  down 
into  the  true  pelvis.  In  most  cases  this  takes  9  days,  and  that 
is  probably  the  origin  of  the  routine  practice  of  midwives  and 
most  physicians  in  keeping  tlie  patient  in  bed  for  that  length 
of  time,  but  I  have  seen  involution  in  primiparie  progress  tlius 
far  in  h  days.  In  judging  of  the  height  of  the  uterus,  it  is 
to  be  remembered  that  the  fundus  in  the  unimpregnated  living 
woman  m^rnu^lly  reaches  a  little  above  the  i>lane  of  the  l)rim 
of  the  pelvis,  which  must  not  be  confounded  with  a  horizontal 
plane  passing  through  the  upper  end  of  the  symphysis  when  she 
stands.^ 

The  iiuniediate  cause  of  the  dinunution  in  the  size  of  the  w^omb 
is  muscular  contraction,  which  presses  out  glycogen  and  blootl 
from  the  wall  of  the  uterus:  and  from  the  2d  day  fatty  degen- 
eration, lirpiefaction,  and  al)Sorpti(»n  take  place.  The  most  im- 
portant factor  in  grii dually  reducing  the  size  of  the  uterus  is, 
however,  atrophy  of  the  individual  muscle  fibres. 

Anything  \hi\\  interb-res  with  the  contractifui  and  retraction 
and  the  normal  iiielal>olism  in  the  muscle-cells,  any  active  con- 
gestion or  passive  stasis  of  blood,  may  therefore  become  a  cause 
of  subinvolution.  There  may  be  retention  of  lochia,  a  hlood-clot, 
a  piece  of  the  placenta,  or  part  of  the  mem  1  cranes.  There  may 
be  small  fibroids  interspersed  in  the  muscular  tissue  of  the 
uterus. 

Women  wlio  do  not  nurse  are  more  liable  to  subinvolution, 
the  sucking  of  the  child  having  a  direct  effect  on  uterine  contrac- 
tions. Women  wiio  leaii  a  sedentary  life,  who  do  not  use  their 
muscles,  who  have  flabby  fleshy  and  who  are  anaemic  are  more 

*  Gairigues,  Digeaaee  of  Women,  3d  ed.,  p.  54. 


'"';"      ''■'     ■•■'''   ■'••'•/.'      ;i   '-'Wi'Jifion    v.-;,ich  favor?  uterine  di?- 
1''"' '"•''•'      \'t'.\.*i.  i    f,\  \.\i€:  viifrinfi,^  enteroptosis.  and  digestive 

'll      'mi  Ifilfi'   ' 

I  ll'  hiiiiniiiii  I    f  Ih'  fiv  t\\vt'('\(-(\  apain.st  the  cause,  but  should 
"'  "  *"        H.i,i'.f,,',ii/       'II,,.  pjiti^-nt  should  remain  in  bed  until 


'  '"•••M"«'       ■  U lilt  iinfl  (lif  hiiyi-li.,"  The  Forum,  Januaiy,  1896. 
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the  uterus  is  properly  reduced  in  size.  If  tlicre  is  a  retroversion 
or  retroHexion,  the  uterus  should  be  tuaiiually  replaced  aud  kept 
in  position  with  a  large  Etniuet  or  Thumas  pessary,  for  which 
smaller  ones  are  substituted  later,  la  this  ease  it  is  better  to 
let  the  patient  sit  up  part  of  the  day,  If  tliere  is  lochionietia  or 
a  retained  blood-clot,  the  uterus  should  be  nuinually  lifted  and 
squeezed.  A  daily  massage  anil  faradization  or  the  applieatkui 
of  the  galvatiit*  current  nuiy  also  be  beneficial  in  reducing  the 
bulk  of  the  uterus.  The  binder  should  lie  well  fitted  to  the  abdo- 
men, and  sometimes  a  special  pad  may  be  inserted  to  advantage 
between  it  and  the  uterus.  During  the  lying-in  pi^riod  the  pojfi- 
tion  of  the  uterus  should  be  examined  daily  aiul  any  deviation 
obviated  by  postural  treatment.  If  the  mother  has  the  baby  in 
her  own  bed,  ^he  is  likely  to  turn  towards  it,  and  the  fundus  will 
fall  tlown  on  this  side.  If  the  bed  stands  with  one  side  against 
a  wall,  the  patient  will  turn  out  towards  the  room,  and  the  uterus 
will  fall  that  way,  (hilers  must,  therefore,  l>e  given  every  day 
how  the  patient  shall  lie. 

If  the  patient  cannot  urinate,  the  urine  should  be  drawn  at 
intervals  not  exceeiling  6  hours.  After  the  hrst  2  days  regular 
evacuation  of  tlie  bowels  should,  if  necessary,  be  insured  by 
enemas  and  aperients.  Large  tiot  vaginal  douches  3  times  a  day 
provoke  the  uterus  to  contraction.  If  the  lochia  remain  red  too 
long,  I  resume  the  use  of  ergot,  or  give  a  decoction  of  cottonroot 
bark.'  (H — Gossypii  radieis  raspati,  three  heaping  teaspoonfuls 
boiled  with  a  pint  of  water  for  15  minutes,  strained,  and  taken 
cold,  one-third  3  times  a  day.)  Iron  and  alcohol  are  contra- 
indicated,  since  they  increase  the  bloody  flow.  As  a  tonic  I  use 
strychnine,  which  also  has  a  direct  effect  on  muscular  contrac- 
tion, mineral  aidds.  and  liark: 

tt     Aridi  sulphuriri  riiluti .5*'  (^  grammea) 

Extr.  cinchoiue  co,, 

Syr  uvirantii An  Jaa  (15  grammes) 

Aquit  deMtillatfD,  .....,,., q.  s.  ad  ^  viii  (240  grammes). — ^M. 

Sig. — 8liake  well.     A  tjibleapcmnful  four  time:*  a  day. 

If  it  is  known  that  portions  of  placenta  or  membranes  remain 
in  the  uterus,  the  patient  should  ]\v  aiui^sthetized.  the  cervix,  if 
necessary,  dilated,  one  or  two  hn^^crs  introdnced  into  the  cavity 
with  counter-pressure  from  the  outside,  and  the  offending  object 
removed.  As  to  curettai;e,  I  do  not  deny  that  it  occasionally  may 
be  very  useful:  but,  as  stated  above,  it  is  too  dangerous  shortly 
after  delivery,  so  that  it  should  only  be  employed  under  very 
pressinjL^  circumstances,  or  fk'layed  ti!l  a  jieriod  when  all  li anger 
of  puerperal  infection  is  passed. 


'  OampniPs* '* The  Cottonroot  Bark  oa  a  Ut«nne  Ha*moBtatic, *' The  Postgtad- 
uate.  Jan,  1887.  vol  u,.  No.  2,  p,  117. 


ABNORMAL  FLERFERY. 

§  2.  Supcrinvolution  of  the  Uterus. — Superiiivolution  is  an 
abnormal  atrojihy  of  the  uierus  following  childbirth.    It  is  reall 
more  a  gymvcologiiml  than  an  obstetrical  disease,  since  it  hardl 
will  begin  in  the  sliort  period  the  woman  remains  in  the  hands  of 
the  obstetrician.     But  since  atrophy  often  originates  as  a  secjuel 
of  abortion  or  childbirth,  I  shall  devote  a  few  lines  to  it  here. 

In  most  cases  the  whole  organ  shrinkn  in  all  dimensions,  but, 
occasionally,  the  depth  of  the  uterine  cavity  may  remain  un*, 
changed  and  the  atrophy  shows  only  in  the  great  thinness    an 
abnormal  softness  of  the  walls  of  the  uterus. 

^  Etiology, — It  is  by  far  not  so  common  as  subinvolution.     It 
is  somewhat  more  fret[uent  after  abortitm  than  after  childbirth. 
It  is  caused  by  loss  of  fjlood,  j^rotractied  lactation,  a  rapid  suc- 
cession of  pregnancies,  deljilitating  diseases,  such  as  scarlet  fever,, 
tuberculosis,  chlorosis,  syphilis,  diabetes,   Bright^s  disease,  am 
exophthalmic  goitre.     Puerperal  insanity  is   not  rarely  accom 
panied  by  it. 

8//i?7>/om.s.  — It  is  cliaracteriz€*d  l>y  amenorrVia'a  and  secondary 
sterility.  iSome  patients  comphiin  of  sacral  pain,  headache,.] 
insomnia,  mental  depression,  anorexia,  indigestion,  and  general^ 
weakness. 

As  a  rule,  the  canal  is  much  shortened,  but  even  if  the  sound 
enters  to  the  normal  ticpth,  it  is  characteristic  that  tlie  knob  is 
felt  with  unusual  distinctness  througli  the  abdominal  wall. 

The  prognosis  is  in  so  far  better  in  puerperal  cases  than  w^hen 
atrophy  develops  from  (Jther  causes,  as  the  condition,  when  of 
puerperal  origin,  sometimes  is  only  transient  (see  p.  284). 

Trealment.—l(  there  is  amenorrhfra,  the  ]>ractitioner  sliould 
take  care  not  to  prescribe  emmenagogues.  The  patient  should 
have  a  rich  albuminoid  diet  with  strong  red  wine.  If  she  nurses, 
the  child  should  be  weaned.  The  best  local  treatment  consists 
in  the  application  of  the  galvanic  current,  with  the  negative  pole 
in  the  uterus.  Besides,  the  patient  should  be  given  phosphorus. 
protonuclein,  terraline,  and  bitter  remedies. 

g  3.   Retention  of  Parts  of  the   Placenta  or  Membranes. — 

We  have  seen  that  the  retention  of  parts  of  tlie  after- birth,  es- 
pecially the  placenta,  may  give  rise  to  puerperal  infection(p.  733)  J 
We  have  also  met  it  as  a  cause  of  sulauvolution  (p.  783).  Itj 
likewise  gives  rise  to  hemorrhage.  That  occurring  immediately] 
after  labor  has  been  discussed  above  (p.  533).  But  we  may  have] 
hemorrhage  from  this  cause  occurring  days  or  weeks  after  labor] 
—so-called  secondary  post-partum  hemorrhage  (p.  539).  A  large! 
part  of  the  placenta,  even  one-half  of  it,  may  be  retained  and! 
expelled  in  the  course  of  the  first  day  witliout  much  hemorrhage,! 
but  most  frequently  there  is  serious  or  sometimes  even  fatal  lossj 
of  blood.  Smaller  pieces  may  remain  in  the  uterus  for  a  week  or 
two  without  causing  any  hemorrhage,  but  it  is  sure  to  follow 
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earlier  or  later.  Such  retention  jnay  happen  even  when  the 
phieonla  is  expelled  spontaneuiisty,  but  it  is  not  unlikely  that 
it  occurs  oftener  when  the  placenta  in  expressed  soon  after  the 
birtl)  of  the  child,  rionietimes  the  retained  part  is  a  placenta 
succentnriata,  the  membranes  being  torn  ofi"  in  its  cireunifer- 
ence.  In  otlier  cases  there  may  Inive  been  placentitis,  which  has 
caused  an  abnormally  tirin  connection  between  the  placenta  and 
the  uterus.  A  piece  of  placenta  may  remain  and  become  cov- 
ered Avith  layers  of  fibrin,  forming  a  so-calletl  placetttal  polypus. 
Rarely  the  nucleus  is  formed  by  the  deeidua  alone,  when  the  for- 
mation is  called  a  deridifal,  or  jibrinous,  pnltfpas. 

These  polypi  are  much  more  common  after  abortion  than 
after  delivery  at  term,  and  may  then  not  make  their  appearance 
before  weeks  i»r  nn^nths  have  elapsed. 

At  term  labor  may  be  accom[>anied  by  hemorrhage,  or  may 
be  entirely  normal,  but  within  a  week,  or  oftener  2  or  3  w^eeks, 
there  follows  a  profuse  hemorrlmge,  which  may  be  repeated. 

The  diaifnosis  is  not  difhcult,  because  the  iiitornal  os,  which 
generally  closes  within  twelve  days,  remains  open  longer  or  re- 
opens. By  vaginal  examination  rarely  a  tumor  is  felt  hanging 
down  into  the  vagina*  More  frequently  it  is  found  inside  of  the 
external  os,  and  still  more  commonly  at  tlie  internal.  When 
the  uterus  is  being  pressed  well  down,  the  finger-  can  l>e  car- 
ried all  around  the  tumor,  which  is  felt  attaclied  to  the  wall  of 
the  uterus. 

The  prognosu  is  good  if  the  tumor  is  removed  early.  Other- 
wise it  may  give  rise  to  dangerous  hemorrhages  or  decomposi* 
tion  of  the  polypus,  followed  by  septic  endometritis  or  pyii'mia. 

The  irmitfjent  consists  in  the  removal  of  the  polypus,  which 
in  the  l>egintung  can  l>e  done  by  introducing  a  finger  and  pressing 
it  against  the  pedicle.  Asa  rule,  the  hemorrhage  stops  immedi* 
ately.  If  it  fails  to  do  so,  there  are  probaljly  other  masses  which 
have  to  l>e  removed.  After  the  removal  of  the  polypus  the  cavity 
should  be  washed  out  with  an  antiseptic  fluid.  If  the  case  comes 
under  treatment  later  it  may  be  necessary  to  dilate  the  cervix 
and  use  the  curette. 

Retained  deeidua  may  also  become  a  source  of  irritation, 
in  consequence  of  wltich  the  new^-formed  endometrium  becomes 
hyperplastic,  a  condition  designated  as  po^it-partuju  rndomrtrilis. 

In  common  cases  of  retentiou  without  fornnition  of  a  polypus, 
the  treatment  is  similar.  A  fmger  is  introduced  into  the  cavity 
of  the  uterus,  which  is  pressed  firmly  down,  and  the  remnant,  be  it 
of  placenta  or  the  ovum  or  hypertrojduc  deeidua,  scraped  ofT  with 
the  nail,  and  ttien  the  uterus  is  w^ashed  out. 


§  4.  Malignant  Tumor  of  Pregnancy. — Not  many  years  ago 
it  was  discfjvered  that  a  nndignant  tumor  is  apt  to  appear  in 
connection  with  pregnancy,     Since  then  many  cases  have  been 
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published.     The  original  case  was  de^t'illKMi  under  the  name  of 
deviditoma  malign  inn  (Fig,  5 13),  and  tlie  tumor  was  believed  to  be] 
a  kind  of  sanoma  developed  from  the  decidua.     In  other  caseal 
it  was  found  to  he  composed  of  syncytium  and  the  epithelial  cellsj 
of  the  villi  of  the  chorion,  and  it  was  called  chorio'epiihelioma  ma*l 
lignum    sice  destrnens,    for    which    later   have    been   substituted [ 
ehorioma  and  s'yncjfUojna  (Fig.  514).     In  other  cases,  again,  the] 
develo])ment  was  shown  to  liegin  from  the  epitlielium  of  the  capiU] 
laries  of  the  decidua,  and  it  was  declared  to  be  an  endothelioma. 
Some  pathologiists  lay  the  chief  stress  u])on  the  fetal  elements  of 
the  tumor  and  conse(]uently  look  upon  it  as  a  disease  of  the  ovum  J 
wliile  others  take  it  to  be  a  maternal  disease.     According  to  this  I 
latter  view  tlie  patient  had  a  fibrous  sarcoma  or  an  endothehomaj 
before  she  became  pregnanL  and  the  admixture  of  fetal  elements 

lo.  5  3. 
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b — ^ 


DfcJduomn  njalijsrJium,     (Suiigrer.)     a*  neat  of  dwldual  delist    6,  an uiUer  developing;    tr,  iutei^ 
tniLHt'iHur  iotniei'tive  tissue;  if,  iDU!«eIe-flbrf2H;  r,  C3ttniiriis&ted  blocMl. 

is  only  an  accidental  complication,  which  may  take  place  or  may] 
not.     The  presence  of  syncytium  is  not  enough  to  prove  the  fetal  | 
origin,   because   under   the   influence   of   pregnancy   other   cells, | 
especially    the    efiit helium    of   the    uterine    glands,    may  take    a 
syncytial  characder. 

However  tlvis  may  lie.  the  fact  remains  that  a  malignant  tumor 
sometimes  forms  or  increases  in  t!ie  uterus  in  connection  %vilh 
pregnancy.     Exceptionally  it  starts  from  the  Fallojiian  tubes. 

Ki  if  dog  If. --It  is  found  in  young  %vomen  or  in  elderly  ones  who 
have  often  been  pregnant.  It  may  occur  after  labor  at  term  or 
abortion,  and  is  especially  frequent  after  a  vesicular  mole. 

Symptoms. — The  disease  appears,  as  a  rule,  within  a  few  weeks 
or  months  after  confinement,  abortion^  or  the  expulsion  of  a 
vesicular  mole;  rarely  from  two  to  four  years  later.  It  is  char- 
acterized by  repeated  or  continuous  hemorrhage.     The  patient 
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lecomes  pale  and  loses  strength  and  Hesh.  Nodules  may  appear 
in  the  vagina,  wiiich  ulcerate  (Fig.  515).  Even  without  that 
there  may  be  an  offensive  discharge  from  the  uterus,  due  to  the 
breaking  down  of  the  tumor.  The  uterus  is  somewhat  en- 
larged. Metastases  may  form  in  the  iliac  fossa,  in  the  gluteal 
region,  the  ileum,  the  liver,  the  spleen,  the  kidneys,  the  lungs,  or 
the  brain. 

Progno8is,~U  left  to  itself  the  disease  ends  fatally  within  6 
or  7  months.  On  the  other  hand, 
if  the  uterus  is  extirpated  the 
patient  may  recover,  even  after 
emboli  have  been  carried  to  the 
lungs.  This  is,  however,  possi- 
ble only  if  the  emboli  consist  ex- 
clusively of  villi  of  the  chorion 
and  do  not  contain  sarcoma  cells, 
saprophytes,  or  pathogenic  mi- 
crobes. By  hysterectomy  one- 
third  of  the  patients  affected  with 
malignant  tumor  of  pregnancy 
have  been  saved, 

/>  i a  (J  H  osi s,  —The  repeated 
hemorrhage,  the  fetid  discharge, 
the  palh»r  of  a  patient  who  re- 
cently has  given  birth  to  a  child 
or  aborted  or  expelled  a  vesicular 
mole,  and  the  enlargement  of 
the  uterus  awaken  the  suspicion 
that  a  malignant  tumor  is  de- 
veloping in  it.  But  the  diag- 
nosis can  only  be  established  by 
introducing  the  finger,  feeling 
soft  masses  in  the  cavity  of  tlie 
uterus,  scraping  them  off  with 
the  curette,  ami  examining 
them  microscof^ically.  The  cer- 
vical canal  is  sometimes  sufH- 
ciently  open  to  allow  the  insertion  of  a  finger.  If  not,  it  must 
be  dilated  by  coniform  and  expanding  dilators  fpi>,  592,  503), 
or  if,  exceptionally,  these  do  not  give  sufficient  space  for  pass- 
ing the  hnger,  the  cervix  must  be  opened  with  laminaria  tents, 
w^hich  are  disinfected  by  soaking  them  for  a  minute  or  two  in 
a  boiling  antiseptic  fluid,  forming  them  to  suit  the  curvature 
of  the  cervical  canal,  and  transferring  them  to  cold  fluid,  when 
they  at  once  become  hard  again.  Immediately  before  intro- 
duction they  are  lubricated  with  corrosive-sublimate  glycerin 
(1:1000).  The  patient  is  placed  in  Sims's  position,  the  cer\'i- 
cal  portion  is  made  visible  with  a  Sims  speculum,  a  lip  of  the 


cyiu-ytiiim:  Ec,  oi:tu<Wmui  cvlh,  or  ctiorloD 
<  l^tholiutii ;  O,  jrlnut  etillft. 
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cervix  seized  with  bullet-forceps,  and  the  tent  pushed  in  with  a 
dressing-forceps. 

Treaimeni.  — As  soon  as  the  diagnosis  is  made  the  uterus, 
tubes,  and  ovaries  should  be  removed  by  vaginal  hysterectomy, 
and  also  vaginal  nodules  cut  out,  if  present. 

Fio.  515. 
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Sai^ttal  fct'tiuii  ilimugli  ihe  pvlrtc  or^na  of  a  t«»tient  with  rhnrln-ejilthelioma  nuUtirtmn. 
(IfArcliAiKl.)  c,  cavity  i»f  tho  ntenu;  tt,  nmliginiut  tuiuoni  in  the  ttody  of  ihe  uterus;  r,  btuclilcr 
o,  eijlanfed  (BdemsitouA  right  ovAr>';  ir,  varif<»f*  tuuiur  beside  the  ovary;/,  flmbriir:  Ar,  eitnlJt 
inilltnitfHl  with  blo^Mi;  r.  tfcturn;  ti\  fr,  tumors  In  the  viM^tna:  ti,  urethni;  ir,  «yin]ih>9b  pubinS 
f/^  ^phhu't^r  aiiS  muM-let  u/,  ulcerathm  iit  the  mc^tuii  urinurltis;  1^  Miiiirulneoui  riitnur  lii*tvrf<qS 
the  unHhra  (iri«1  the  pubic  arch  ;  ct\  f^irpom  cavennvfta  clituriiiijj ;  h,  hymi-u  ;  /<%  fm-imm  cUlnridia^ 
(m<\),  Inbinni  niHjns;  hniit,  lublnni  minus,  '" 


I  5.    Secondary  Post-partum  Heniorrhagc. — Secondary  hei 

orrhage  is  in  most  cases  duo  to  the  late  detachment  of  retainec 
parts  of  the  placenta  or  memliranes,  and  has  been  mentioned  inl 
connection    with  that  condition.     Tt    may  come  also    from   sub^l 
involution. 

During  the  first  few  days  of  the  puerperium  hemorrhage  mayj 
be  caused  by  an  overfilled  bladder,  whicli  interferes  with  the  r€ 


DISEASES  OF  THE  UTERUS. 


Tiri 


L 


traction  of  the  uterus.  It  may  be  produced  also  by  emotions 
or  too  early  getting  up.  Wounds  in  the  cervix,  vagina,  or  vulva 
may  be  torn  open.  A  dangerous  hemorrhage  of  this  kind  may  oc- 
cur if  al  the  time  of  labor  hemorrhage  from  deep  vaginal  tears 
was  arrested  by  tamponade  or  ^suture. 

Sometimes  the  hemorrhage  originates  in  the  detachment 
of  throndn  from  veins  of  the  placental  site.  If  this  takes  place 
in  a  ease  of  puerperal  infection  with  metroplilebitis,  the  loss  of 
blood  may  be  severe  and  dangerous. 

Treatment. — In  all  eases  of  secondary  Iicmorrhage  the  accou- 
cheur should  try  to  locate  tlie  source.  Retained  parts  of  the 
placenta  and  the  membranes  sliouhl  be  removed,  as  described 
above.  An  ovor-hlled  l)ladder  should  be  emptied  with  catheter, 
and  aecuniulated  K>chia  squeezed  out  of  the  uterus.  Keui>ened 
wounds  may  call  fur  tamponing  or  suture.  Bleeding  from  the 
interior  of  an  empty  uterus  may  be  cheeked  by  large  hot  intra* 
uterine  injections,  faradism,  ergot,  adrenalin,  or  stypticin.  but 
if  necessary  the  uterus  should  l>e  tamponed  with  iodoform  gauze 
or  plain  sterile  gauze,  lender  all  eircumstanees  the  patient 
should  be  kept  quietly  in  bed  until  all  danger  is  passed.  She 
should  have  a  light,  cool  diet,  and  her  bowels  should  be  kept  open 
witli  saline  aperients. 

Throi7ihns,  or  hivmadmia,  of  the  vidva  fir  vagina  in  the  puerpe- 
rium  has  been  descril)ed  in  treating  of  Auxohmal  Labur  (p.  545). 

§  6.  Displacements.— Anteflexion. —We  have  seen  above 
(p.  231)  that  immediately  after  delivery  the  uterus  assumes  a 
shape  of  marked  antejirrion,  which  even  doubtless  is  one  of  the 
means  l)y  which  nature  prevents  post-fiartum  hemorrhage. 
During  several  WTeks  this  antedisplacement  increases,  especially 
during  t\w  sitting  and  erect  positions,  wherefore  we  have  recom- 
mended that  the  patient  should  be  kept  lying  in  bed  until  the 
uterus  has  sunk  down  into  the  |>*'lvic  cavity.  The  physiological 
antedis|>laeenu^nt  ceases  gratiually,  ami  tlie  uterus  resumes  its 
normal  place  and  shape:  l>ut  if  the  patient  gets  up  too  soon  and 
exerts  herself  by  fihysical  labor,  tlie  imrnial  involution  may  be 
interfere<t  with  and  tin*  uterus  remain  peritianeiitly  enlarged 
and  anteflexed.  This  will,  lio^vever,  first  show  itself  after  the 
lying-in  period  is  finisluHb  and  belongs,  therefore,  rather  to  the 
domain  of  gynaecology. 

The  angle  foi  ined  between  the  body  and  the  neck  of  tlie  womb 
may  ]>revent  a  free  oulfinw  <>f  the  lochia,  which  accumulate  in 
the  uterus,  and  may  become  offensive.  The  decomposed  (>lood 
may  become  partially  reabsorbed,  and  give  rise  to  fever  and  even 
to  a  chill — saprwmir  fever.  Under  such  circumstances  the  uterus 
should  l>e  lifted  up  and  squeeztMl  and  the  blood  removed  from 
the  vagina  l>y  disinfecting  injections. 

Congenital  anteflexion  is  a  great  impediment  to  conception, 
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but  if  the  woman  becomes  pregnant,  the  gradual  elevation  during 
the  period  of  pregnancy  has  an  excellent  effect  on  the  shape  of 
the  uteruB.  It  in,  in  fact,  the  best  treatment,  and  often  results 
in  a  permanent  cure, 

Hethuvehsiun  and  Retroflexiun.  —  Wliile  ahieflexinn  is 
normal  after  childbirth,  any  relrodisplacement — retroversion  or 
retroHcxion — is  abnormal. 

If  the  patient  lias  had  such  a  dii^placement  l)efore  her  preg- 
nancy^  —  and  it  seems  rather  to  facilitate  than  to  imjiede  concep- 
tions—it will  nearly  always  be  reproduced  after  a  few  weeks. 

If  the  patient  remains  in  bed  for  weeks,  mere  gravity  is  apt 
to  cause  the  uterus  to  fall  backward;  and  when  once  it  is  retro- 
verted,  the  pressure  of  the  abdominal  orp;ans,  impinging  on  the 
anterior  wall  of  the  uterus  instead  of  on  the  posterior,  will  gradu- 
ally bend  the  organ,  so  as  to  change  tlie  retroversion  into  a  retro- 
Hcxion. Retroflexion  has  been  found  as  early  as  the  end  of  the 
1st  week,  A  too  large  pelvis,  premature  labor,  or  abortion  favors 
the  development  of  retroflexion. 

Retroversion  and  retroflexion  always  interfere  with  tlie  nor- 
mal  circulation  in  the  uterus.  Quite  commonly  the  lochia  there- 
fore become  red  again.  Retrodisplacement  leads  also  to  lochio- 
nietra  and  sutjinvolution,  and  sliould,  therefore,  always  be 
treated  as  soon  as  discovered.  It  is  so  much  more  desirable  to 
make  the  discovery  at  an  early  date,  as  the  lying-in  period,  when 
all  the  tissues  are  soft  and  flexible,  is  t!ie  very  best  time  for  suc- 
cessful treatment  of  the  retrodispb^cement. 

Treaiinent. — Thtjse  who  hud  a  retrollexicm  l>efnre  their  preg- 
nancy should  not  lie  on  their  back,  but  on  the  side  and  in  a  semi- 
prone  position. 

When  the  uterus  falls  back,  the  patient  should  be  placed  in 
Sims\s  position.  Tlie  {>hysician,  standing  beliind  her,  introduces 
the  index  and  middle  finger  t>f  tlie  right  hand,  with  the  dorsal 
surface  turned  forward,  and  pressure  is  exercised  on  the  cor- 
pus uteri  upward  and  forward.  The  reposition  is  often  facilitated 
by  directing  the  i)ressure  toward  one  of  the  iliosacral  articulations, 
where  there  is  more  space.  If  the  fingers  are  not  long  enough, 
a  cotton  ball  held  in  a  pair  of  curved  forceps  may  be  substi- 
tuted. After  the  replacement  is  accomplished,  the  woman  should 
remain  in  a  semi-prone  posture.  As  a  rule,  it  is  better  to  Intro- 
duce a  large  Albert  Smith  pessary  in  order  to  retain  the  uterus 
in  place.  Ergot  or  one  of  the  preparations  made  from  it  is  given 
with  a  view  of  causing  the  uterus  to  contract  in  the  position 
into  which  it  has  been  brought  manually. 

LATEKOFLEXioN.- — During  invt^lution  the  uterus  may  also  be- 
come bent  laterally*  This  ilepends  exclusively  on  the  posture, 
and  can  easily  lie  avoided  by  following  the  aliove-mentioned  prac- 
tice of  feeling  for  the  fundus  every  day  and  giving  the  puerpera 
directions  how  she  sliall  lie. 
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Prolapse  of  thf.  rxEiius  and  the  Vagina. — When  the  uterus 
is  displaced  hack  wan! ,  it  no  longer  forms  an  angle  with  tlie  vagina, 
but  hes  witli  iti?  long  axis  in  the  continuation  of  that  hollow  organ ^ 
and  will  by  mere  gravity  sink  down  into  it.  This  movement 
is  facilitated  by  the  relaxation  of  the  tissue;^  that  nonimlly  hold 
the  uterus  baek,  esi>ocially  the  saero-uterine  ligaments,  and  by 
the  lack  of  support  from  below,  Tlie  vagina  and  vulva  have  been 
averstretched,  and,  perhaps,  torn  by  the  passage  of  the  ftrtus. 
At  the  same  time  there  is  often  suI)involutioii  of  the  vaginal 
wall,  which  makes  il  soft  and  heavy.  The  surrounding  connec- 
tive tissue  has  lost  its  elasticity  and  become  yielding.  The  an- 
terior w^all  sustains  the  pressure  of  the  full  bladder;  the  posterior 
is  pushed  forward  and  downward  by  faeces  distending  the  rectum, 
Tlius  b*>tl)  the  anterior  and  the  iH»sterior  wall  bulge  into  the 
vagina  and  out  thrt>ugh  its  entrajice.  The  lower  part  of  the 
vagina  is  in  vagina  ted  and  exercises  a  traction  on  the  upi>er  part 
and  on  the  uterus,  adding  another  factor  to  tlie  mechanism  by 
which  it  descends  and  prolapses. 

Through  an  exertion  the  prolapse  may  also  form  suddenly,  but 
the  slow  development  is  more  eommon. 

During  pregnancy  a  prolapsed  uterus  is  carried  upward  by 
its  increased  size  and  no  longer  finds  room  in  the  pelvis »  but  after 
delivery  the  prolapse  is  in  most  cases  more  pronounced  than  Iref ore- 
It  can  be  improved  only  if  through  inHammatory  disease  the 
uterus  has  been  suspended  l>y  peritoneal  adhesions,  or  the  vagina 
has  been  so  narrowed  l>y  cicatrices  that  the  uterus  can  no  longer 
pass  it. 

Minor  degrees  of  prolapse  may  be  ameliorated  jjy  astringents 
used  in  %"aginal  injections  or  on  tam{>ons.  The  uterus  should  be 
replaced  and  the  patient  occupy  a  semi-prone  position.  Later 
it  slKiuld  Ijc  hehl  up  by  a  supporter,  or  after  cotnplete  involution 
fastened  in  an  operative  way"  or  removed. 

Elevation, — Tlie  puerperal  uterus  may  be  lifted  abnormally 
by  a  foil  bladder.  The  patient  should  then  be  told  to  urinate  fre- 
rpjently,  or,  if  she  is  unable  to  do  so,  the  urine  should  be  drawm  4 
times  a  day  or  oftener,  according  to  the  desire  felt  by  the  patient. 

Floatinc  Kionky. — Childbirth  is  the  chief  cause  of  movable 
or  floating  kidney,  a  condition  whicli  should  l>e  treated  with  a 
proper  bandage  during  the  puerperiuni  and  later  removed  by 
nephropexy. 


*  G&mgties,  Dineasea  of  Women,  3d  ed.,  pp.  48CMS5 ;  Gynecology,  1905,  pp. 
256-260. 
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CHAPTER    III. 

FIBKOIDS    OF    THE    ABDOMINAL    WALL. 

Sometimes  fibroids  develop  in  the  abdominal  wall  after  child- 
birth and  in  consequence  of  it.  The  development  begins  in  the 
latter  part  of  the  puerperium  or  still  later.  Probably  a  tear 
in  the  connective  tissue  or  muscle  substance,  or,  perhaps,  the 
mere  process  of  involution  and  regeneration,  furnishes  the  impetus 
to  the  formation  of  this  benign  growth,  which  is  composed  of  ele- 
ments kindred  to  the  tissue  in  which  the  tumor  originates. 

There  is  only  one  treatment  applicable  to  these  tumors, — 
their  operative  removal, — which  sometimes  can  be  accomplished 
without  opening  the  peritoneal  cavity.  In  other  cases  it  is  neces- 
sary to  excise  a  portion  of  peritoneum  together  with  the  tumor. 


CHAPTER    IV. 

DISEASES    OF    THE    BREASTS.* 

§  I.  Anomalous  Milk  Secretion. — In  rare  cases  there  is  no 
secretion  of  milk,  a  condition  called  agalactia.  In  other  rare  cases 
the  secretion  is  so  abundant  that  the  loss  of  substance  affects 
the  health  of  the  puerpera.  This  is  called  polygalactia.  Another 
and  not  uncommon  abnormality  is  galactorrhcea.  In  women 
thus  affected  the  milk  flows  out  continually,  even  when  the  child 
does  not  suckle.  Often  this  is  combined  with  polygalactia,  but 
it  is  also  found  independently.  It  is  bad  both  for  mother  and 
child.  The  mother  has  the  discomfort  of  having  her  clothes  wet 
all  the  time.  She  is  apt  to  catch  cold.  She  becomes  ansemic 
and  weak,  and  complains  of  headache  and  backache.  She  may 
even  become  blind  or  insane.  The  great  loss  of  substance  pre- 
disposes her  to  tuberculosis.  Sometimes  severe  uterine  hem- 
orrhages occur  and  aggravate  the  anaemia. 

Too  protracted  lactation  or  lactation  by  a  woman  who  has 
only  little  milk  or  who  is  weak  and  anaemic  from  other  causes  has 
a  similar  effect. 

Galactorrhcra  may  sometimes  be  limited  by  compression  of 
the  breasts.  Potassium  iodide  given  internally  may  also  diminish 
hypersecretion.  Sometimes  a  diversion  to  the  uterus  checks  the 
flow  from  the  breasts.  For  this  purpose  the  vaginal  portion  may 
be  scarificed,  or  leeches  may  be  applied  to  it,  or  an  intra-uterine 
electrode  may  be  connected  with  the  negative  pole  of  a  galvanic 


*  Garrigues,  "Inflammation  of  the  Breasts  and  Allied  Diseases  connected  with 
Childbirth,"  American  System  of  Obstetrics,  edited  by  Hirst,  Philadelphia,  1899, 
Lea  Brothers,  vol.  ii.  pp.  379-400. 
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battery/  If  notliiog  oLse  avails,  and  the  mother's  constitution 
suffers  under  the  loss  of  nvilk,  lactation  must  be  discontinued. 
Tlie  same  is»  of  course,  the  remedy  for  the  cont^equences  of  jiro- 
tracted  lactation,  to  which  the  women  of  the  lower  clas^  are  |>rone 


Fig.  5111, 


Fig.  517. 
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Fig,  518, 


in  order  to  avoid  a  new  pregnancy,  and  of  lactation  in  sickly 

w^omeii.      Besides   thus  renjoving  the  drain  on   the  mother,  she 

should  be  strengtiiened  by  a  nourishing  diet,  w^ine,  clialyheates, 

arsenic,  phosphorus,  strychnine,  terraline,  and  red  bo  lie- mar  row. 
For  the  babe  galaetorrhcea  is 

in  so  far  a  serious  matter  as  all 

its  nourishment  may  flow  out, 

wxttin^   the   mnther's   clothes 

and  bed,  and  nothing  may  be 

left  for  it.     In  such  a  case  re- 
course must  be  liad  to  a  wet- 
nurse  or  artiMrial  feeding, 
I        Not  infrequently  the  milk 

becomes  deteriurated  and  unfit 

to  nourish  the  child  long  be- 
.fore  tlie  regular  period  of 
[\\^eaning  arrives.    The  milk  is 

thin,  often  of  a  greenish  color, 
^and    under     the     microscope 

shows  by   far   not  so  closely 

packed    fat-globules    as    does 

healthy  milk  ( Fig,  237.  p.  235), 

They  are  also  uneven  in  sim 

and    distribution   (Figs.    5H- 

517),     Dr.  L.Emmet  Holt 

constructed  a  conv 

The  specihc  gravit} 

of  cream  is  read  off  frm 


m{/AMFig,51S). 
The  percentage 
(*ale.     Milk  pre- 
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sen  ting  only  moderate  variations  from  the  average  can  usually 
be  modified  by  appropriate  treatment.  If,  however,  the  sj)ecific 
gravity  is  from  1.018  to  1.024  and  the  cream  only  2  to  3  per  cent., 
it  is  hopeless. 

HUMAN  MILK.» 


Specific  grav-  Cream,  Prot^iH* 

ity,  70°  F.  24  hours  iToteids. 


Nonnal  average 1 .031  7  per  cent 1.5  per  cent. 

Healthy  variations  . .  .   1.028-1.029    9-12  percent. .  .    Normal  vrich  milk). 


1 .032-1 .033    5-6  per  cent Normal  (fair  milk) . 

Unliealthy  variations .   Below  1 .028  |  "*?J^r*^nf ) ^ !  ^'^rmal  or  slightly  bcbw. 

D  I  ...  1  rtoo  '  Normal  ^5-10  )  »  ^«, 

Below  1.028  ^       percent.).  {  ^^• 

Below  1.028  {  ^^r^^n^^)^  }  Very  low  (ver>-  poor  milk). 

{    1  jS33    I     "«'' ^""^  ^^  ^^'^'>'  ^""^  ™^^- 

{Abo-}  Normal,  ^"i'^ligh^ 


{  V^H    }  :  ^^''     Nonnal  or  neariy 


80. 


In  the  higher  classes  we  find  quite  frequently  that  the  women 
can  nurse  their  children  for  only  a  few  months.  When  the  milk 
supply  is  deficient,  but  the  milk  otherwise  is  good  and  the  mother 
well,  she  may  continue  to  give  her  child  what  she  has  and  supple- 
ment it  with  some  artificial  food.  In  such  a  cas^  it  is  adxisable 
to  let  her  nurse  the  child  3  or  4  times  in  the  daytime  and  rest  at 
night. 

The  milk  secretion  diminishes  if  the  mother  has  diarrhoea  or 
fever,  and  may  temporarily  stop  under  the  influence  of  emo- 
tions. 

We  may  try  to  increase  the  milk  supply  by  giving  the  patient 
much  fluid  food.  The  author  is  in  the  habit  of  ordering  a  cup 
of  milk,  tea.  coffee,  chocolate,  cocoa,  chicken  broth,  dam  broth, 
beef  tea,  oatmeal  or  farina  gruel  to  be  given  e\^^ri^  2  li«n«i^ 


Wet-nurses  should  be  kept  on  the  diet  tLry  ,11  r  .^ivuBionii'd 
to,  as  a  sudden  change  is  apt  to  diminish  the  productitm  of  milk- 
Beer  undoubtedly  contributes  to  the  secretion,  and  is  much  i«J- 
ished  bv  nursing  women,  but  sometimes  causes  iii&rrhcra  In  thg 
child.    *  ^ 

There  is  a  proprietary  medicine  called  nu/rolurftt, — 


*  Explanatory  circular  can  be  obtained  from  Eimer  4b 
and  Eighteenth  Street,  New  York. 
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extract  of  Galena  vera, — which  is  claimed  to  increase  the  flow  of 
milk;  but  some  patients  complain  that  it  nauseates  them.  An- 
other galaetogogue  is  laciagot  made  of  cottoitseed.  From  10  to 
12  grammes  (.^iiss — oiij)  daily  is  said  to  materially  increase  the 
secretion  of  milk.  Another  is  roborat,  taken  in  doses  from  30 
to  50  grammes  (51 — 51  ^v),  in  cocoa,  thick  soup,  eggs,  puddings, 
or  pies.  If  the  lack  of  milk  is  due  to  atrophy  of  the  mammary 
glands,  tliere  is  no  heip  fcu'  it. 

Three  or  four  days  after  delivery,  in  pluripara^  usually  a  day 
earlier,  tlie  lireasts  swell,  become  hard,  red,  and  painfiih  There 
is  a  more  abundant  secretion  of  milk  than  the  child  can  digest, 
or  sometimes  the  milk  <loes  not  How  easily  through  tlio  nipple, 
or  the  chihl  has  not  yet  learned  how  to  draw  it  out.  tJnder  these 
circumstances  there  is  an  accumulation  of  milk  in  the  mother's 
breast  called  (jalaclostaj^is.  There  is  often  a  slight  rise  in  tempera- 
ture, known  as  tnilk  ferer^  but  it  does  not  rise  beyond  100,5^  F., 
and,  as  a  rule,  disappears  within  24  hours.  A  higlier  temperature 
is  always  pathological  and  rec|uires  investigation. 

The  above-described  waist  (p.  240)  gives  tlie  woman  great 
comfort* 

As  a  rule,  women  do  not  menstruate  during  lactation.  If  they 
do,  the  child  nn^stly  lieeomes  a  little  fretful  during  the  period, 
but  otherwise  sustains  no  harm,  and  the  mother  may  continue  to 
nurse.  If  menstruation  sets  in  and  tlien  steeps  again,  it  is  usually 
the  eft'ect  of  a  new  pregnancy.  As  soon  as  this  is  diagnosticated, 
tlie  child  should  be  weaned,  both  in  its  own  interest  and  in  the 
mother's.  The  milk  beccuiies  less  substantial,  and  the  drain  on 
the  mother  in  nourishing  two  children,  one  with  her  milk  and  one 
with  her  l)lood,  is  injurious, 

§  2.  Sore  Nipples. — During  lactation  the  nipples  very  fre- 
quently become  diseased.  We  must  distinguish  superficial  excori- 
ations, which  occupy  more  or  less  of  the  tip,  and  /?.sst/rfs,  w^hich 
are  deeper  linear  ulcers.  Near  the  tip  they  are  longitudinal  and 
more  or  less  radial,  but  near  the  base  they  are  transverse,  and 
may  become  so  extended  that  the  nipple  adheres  to  the  breast 
by  the  milk-ducts  only,  or  even  is  completely  torn  off. 

The  excoriation  often  turns  into  a  plain  granulating  tdcer^  but 
if  a  wet-nurse  nurses  a  syphilitic  child  a  chamre  may  form  on  the 
ni|jple.     This  organ  may  also  be  the  seat  of  erzema, 

FJinlogif^  —Predisposing  causes  of  sore  nip|»les  are  a  thin  epi- 
thelium and  shortness.  If  the  nipples  are  not  kept  clean  during 
pregnancy,  drops  of  milk  trickling  out  from  the  lactiferous  ducts 
form  trjgetlier  with  old  epidermal  cells  a  scab,  under  which  the 
epitlermis  atrophies  and  becomes  excessively  vulnerable.  Stiff 
corsets  that  press  on  the  ni|>ples  have  a  similar  effect,  and  inter- 
fere with  their  normal  grow^th,  |jy  which  nature  prepares  tb' 
for  the  function  they  are  destined  to  perforin.     When  the  nij 
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are  too  short  the  child  is  obliged  to  pull  with  much  greater  force 
in  order  to  obtain  the  nourishment  to  which  it  is  entitled,  and 
consequently  the  nipple  is  more  apt  to  suffer.  To  the  predis- 
posing causes  may  also  be  reckoned  that  the  epithelium,  being 
bathed  in  milk  during  the  act  of  suckling,  becomes  macerated 
and  loses  its  power  of  resistance. 

The  direct  cause  is  the  mechanical  injury  sustained  by  the 
licking  and  suction  of  the  child,  which  tears  the  epithelium. 

Fissures  originate  in  the  normal  folds  found  on  the  top  and  at 
the  base  of  the  nipple. 

Suppurating  nipples  abound  in  staphylococci  and  among  them 
the  pus-producing  staphylococcus  pyogenes  aureus  and  albus.  The 
streptococcus  pyogenes  is  much  rarer.  In  the  beginning  there  is 
also  oldium  lactis,  which  is  said  to  be  identical  with  oidium  albi- 
cans, the  fungus  which  causes  the  sprue  in  the  mouth  of  sucklings. 
Some  think  the  sprue  precedes  and  causes  the  sore  nipples;  but 
since  these  are  much  more  common  than  sprue,  the  converse  is 
more  likely  to  be  the  case,  the  sprue  being  due  to  the  oidium 
sucked  in  from  the  nipple. 

Eczema  is  chiefly  due  to  lack  of  cleanliness,  but  I  have  also 
seen  it  in  women  who  were  particular  about  their  persons. 

Excoriations,  and,  still  more,  fissures,  cause  a  pain  that  may 
take  such  proportions  that  lactation  becomes  a  torture.  The 
patient  may  lose  her  appetite  and  become  melancholy  and  ner- 
vous. Her  pain  may  be  such  that  she  cries  out  when  the 
child  pulls,  and  that  the  interval  is  filled  with  dread  of  its  next 
application  to  her  wounded  breast. 

A  simple  excoriation  does  not  give  rise  to  fever,  but  ulcers, 
especially  fissures,  may  cause  a  temperature  of  104°  F.  The 
flat  excoriations  heal  in  shorter  time,  but,  since  new  ones  may 
form,  the  whole  process  often  takes  several  weeks.  The  fissures 
are  still  more  slow  to  heal.  Sore  nipples  may  lead  to  mastitis, 
and  contain,  therefore,  apart  from  their  painfulness,  an  element 
of  danger.     Consequently  we  should  try  to  prevent  or  cure  them. 

Treatment. — Preventive  treatment  should  begin  during  preg- 
nancy. The  nipples  should  be  kept  clean  wth  soap  and  water. 
Furthermore,  they  should,  during  the  last  2  or  3  months,  be 
washed  daily  wdth  some  spirituous  or  astringent  fluid,  such  as 
brandy  or  whiskey,  alcohol  mixed  with  equal  parts  of  water, 
cologne,  or  painted  with  glycerite  of  tannin. 

If  there  are  scabs  on  the  nipples,  they  ought  to  be  softened  and 
removed.  A  good  remedy  for  this  purpose  is  lead-water  mixed 
with  equal  parts  of  thin  oatmeal  gruel.  Pledgets  of  absorbent  cot- 
ton or  pieces  of  absorbent  lint  are  soaked  with  this  fluid,  applied 
to  the  nipple,  and  covered  with  gutta-percha  tissue. 

Short  nipples  may  he  elongated  by  cautiously  pulling  on  them 
for  a  minute  or  two  every  day.  In  a  person  suffering  from  habit- 
ual abortion  this  should,  however,  not  be  4pne,  as,  on  account  of 
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the  physiological  connection  between  the  Ijreasis  and  the  uterus, 
pulling  on  the  nipples  provokes  uterine  contractions. 

During  the  latter  lialf  uf  pregnancy  women  ougiit  to  abandon 
their  cherished  corset  and  wear  only  a  soft  waist  that  cannot 
exercise  any  injurious  pressure  on  the  nipples. 

For  the  curative  treatment  of  sore  nipples  we  have  about  as 
long  a  list  of  remedies  as  for  seasickness,  a  bad  sign,  which  shows 
that  none  have  proved  to  he  of  marked  efficacy.  My  routine 
treatment  in  Maternity  Hospital  was  to  dust  the  sore  with  dry 
tannin  and  to  cover  it  with  a  small  circular  piece  of  lint  soaked 
in  glycerin  or  smeared  with  vaseline.  Outside  of  this  came  a 
piece  of  gutta-percha  tissue,  and  the  whole  was  kept  in  place 
with  the  above-described  waist.  Very  often  the  sore  heals  under 
this  treatment,  without  interrupting  the  nursing:  and,  since  we 
were  absolutely  free  from  mammary  abscesses,  I  think  it  has 
consideraltie  value. 

If  the  sore  is  large  or  deep  and  the  pain  great,  it  is  necessary 
to  discontinue  nursing  for  a  shorter  or  longer  period, — in  bad 
cases  as  much  as  4  days, -ami  relieve  the 
breasts  !)y  milking  them  with  the  fingers, 
much  in  the  fashion  the  milkmaid  milks 
her  cow.  In  so  doing  the  nurse  carefully 
avoids  touching  the  sore  places.  This  is 
preferable  to  the  kneading  of  the  breast  and 
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to  the  use  of  the  l)reast-pnmp.  The  latter  tears  the  sores  open 
and  exercises  a  painful  anri  injurious  pressure  in  its  circumference, 
and  both  procedures  rather  promote  than  prevent  mastitis. 

A  saft-rubl)pr  sliield  fFig.  5l!J)  placed  over  t!ie  areola  during 
nursing  in  many  cases  offers  great  comfort.  It  is  held  with  the 
fingers  against  the  l)reast,  ami  tlie  milk  is  sucked  out  by  tlie  baby 
thri)ugh  fine  openings:  but  sometimes  no  amount  of  coaxing  can 
prevail  upon  the  child  to  pull  on  the  short  ni|>ple.  Then  another 
nipplc'shield  (Fig.  520)  may  Ite  tried,  which  consists  of  a  glass 
cup  covering  the  nipi)le  and  a  large  soft-rubber  ni|iple  which  fits 
well  in  the  child's  mouth.  All  such  shields  should  be  washed 
scrupulously  and,  when  not  in  use,  kept  in  a  saturated  solution  of 
})oric  acid. 
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Led  by  the  marvellous  effect  chloral  hydrate  has  on  anal  fis- 
sures, I  tried  this  drug  also  on  sore  nipples  and  found  it  very 
satisfactory.  The  nipple  is  dressed  with  a  4  per  cent,  solution 
on  absorbent  lint.  Another  drug  that  has  been  useful  in  my 
hands  is  orthof orm : 

B     Orthoforrai 3  >  (4  grammes) 

Lanolini 3  >  (30  grammes). — M. 

Sig. — For  external  use. 

For  the  dry  treatment  dermatol  may  be  used  instead  of 
tannin.     Ichthyol  may  take  the  place  of  orthof  orm: 

K     Ichthyol 3 »  (4  grammes) 

Lanolini 3  iss  (6  grammes) 

Glycerini fl  3  iss  (6  grammes) 

Ol.  olivarum 5  iiss  (75  grammes). 

Carbolic  acid  in  3  per  cent,  solution  may  be  used  on  compresses. 
Nitrate  of  silver,  5  per  cent.,  may  be  painted  on  the  nipple 
with  a  camel's-hair  brush  once  a  day.  White  vaseline  in  tubes 
is  in  some  cases  as  good  as  anything.  Small  rubber  ice-bags 
(a  condom  or  '*two-finger  protector")  relieve  pain  and  combat 
inflammation. 

Whatever  is  done,  the  nipple  and  the  child's  mouth  should 
be  washed  out  with  sterilized  water  both  before  and  aft€r  each 
nursing. 

If  granulating  ulcers  resist  the  milder  means  enumerated 
above,  they  should  be  touched  with  lunar  caustic.  If  the  sores 
will  not  heal  and  the  patient's  general  health  suffers,  it  may  be- 
come necessary  for  her  to  give  up  nursing  altogether,  when  the 
nipples  heal  in  a  short  time. 

Syphilitic  ulcers  call  for  the  local  and  general  treatment 
usual  in  that  disease.  If  the  ulcer  was  caused  by  the  bite  and 
sucking  of  the  child,  nothing  is  gained  by  weaning  it;  but  if  the 
chancre  is  produced  in  any  other  way,  the  child  should  at  once 
be  removed  from  the  nurse  and  undergo  specific  treatment.  If 
the  child  nurses  at  the  breasts  of  its  own  mother  and  a  syphilitic 
ulcer  appears  on  her  nipple,  the  child  need  not  be  weaned,  for 
the  milk  cannot  add  to  the  harm  done  by  the  blood  from  which 
the  child's  body  has  been  built  up,  unless  the  syphilis  has  been 
acquired  after  the  birth  of  the  child.  Then  it  ought  to  be  weaned 
at  once. 

Eczema  is  treated  with  the  above-mentioned  mixture  of  lead- 
water  and  oatmeal  gruel,  followed  by  lead  ointment  (p.  355). 

Still  later  the  nipple  is  dusted  with  zinc  powder  (p.  780). 

If  there  is  much  itching,  camphor,  ,^i  (4  grammes),  may  be 
added,  or,  if  the  skin  is  healed,  a  lotion  with  carbolic  acid  may  be 
substituted  (p.  780). 
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§  3.  Deep  Inflammation  of  the  Nipples. — In  rare  cases  the 
interior  of  the  nipple  becomes  inflamed,  the  seat  of  the  inflamma- 
tion being  either  the  lactiferous  ducts  or  the  interstitial  con- 
nective tissue.     Both  may  end  in  resolution  or  in  suppuration. 

In  the  inflammation  of  the  ducts  the  nipple  is  moderately  swol- 
len, and  small  abscesses  may  form  in  the  interior,  which  contain 
a  milky  pus.  This  sometimes  dribbles  from  the  apex,  and,  as  it 
is  swallowed  by  the  child,  the  afi^ection  is  serious. 

In  the  interstitial  form  there  are  more  swelling  and  greater 
pain.  The  pus  is  thick  like  cream,  but,  since  it  is  not  likely  to 
be  aspirated  by  the  child,  this  variety  is  less  dangerous.  It 
forms  a  globular  tumor,  which  breaks  through  or  is  opened  on 
the  side  of  the  nipple  and  soon  closes.  In  both  kinds  the  pain 
may  become  so  great  that  lactation  has  to  be  given  up. 

Treatment,  —  Lactation  must  be  discontinued.  Resolution 
may  for  a  few  days  be  furthered  by  the  application  of  a  small 
ice-bag;  but  if  suppuration  is  inevitable  it  is  hastened  by  the 
application  of  a  warm  poultice.  In  the  inflammation  of  the  ducts 
nothing  more  can  be  done;  in  that  of  the  connective  tissue  the 
abscess  should  be  opened  with  the  knife  as  soon  as  it  is  formed, 
and  dressed  with  gauze  wrung  out  of  creolin,  lysol,  or  carbolic 
acid  (1  per  cent.)  or  impregnated  with  iodoform. 

§  4.  Eczema  of  the  Areola. — The  areola,  as  well  as  the 
nipple,  may  become  the  seat  of  eczema,  characterized  by  itching 
and  the  formation  of  vesicles,  pustules,  and  small  yellow  or  brown 
scabs.  This  condition  is  independent  of  eczema  in  the  rest  of 
the  body.  It  may  resist  treatment  for  some  time.  The  treatment 
is  the  same  as  that  described  for  eczematous  nipples. 

§  5.  Cellulitis  and  Adenitis  of  the  Areola. —The  connective 
tissue  underlying  the  areola  and  the  glands  protruding  on  its  sur- 
face may  become  inflamed  and  form  small  abscesses.  This  is 
due  chiefly  to  the  child's  attempts  to  suck  from  too  short  nipples 
or  is  a  sequel  of  sore  nipples.  The  skin  becomes  red  and  there 
are  pain  and  fever.  Small  sensitive  lumps  are  developed,  and, 
if  suppuration  sets  in,  a  yellow  spot  appears  in  the  centre  of  the 
nodules.  One  or  more  openings  perforate  the  skin  and  form  a 
deep  ulcer,  followed  by  an  irregular  scar  or  a  hard  nodule,  slow 
to  disappear. 

Treatment. — The  prophylaxis  consists  in  attention  to  the  nip- 
ples. Short  nipples  should  be  pulled  out  with  the  fingers  or  a 
breast-pump  each  time  before  the  child  nurses.  Sore  nipples 
should  be  treated  at  their  first  appearance  as  described  above. 
When  abscesses  form,  they  should  be  opened  at  once  and  dressed 
antiseptically,  when  they  promptly  heal. 

§  6.  Erysipelas  of  the  Breasts. — Before  the  introduction  of 
the  antiseptic  treatment  in  Maternity  Hospital,  erysipelas  of  the 
61 
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breasts  was  not  a  rare  occurrence;  and  I  have  even  seen  it  spread 
over  the  whole  body  and  end  fatally.  It  starts  from  sore  nipples 
or  a  niani!iiary  abscess  and  is  due  to  a  specific  microbe*  nlreplo- 
eocc  us  erysi  petal  is. 

The  skin  becomes  dark  red  and  hot,  swollen,  tender  on  press- 
ure, and  is  separated  from  the  healthy  portion  by  a  distinct  line 
of  demarcation.  The  pulse  becomes  rapid,  temperature  runs  high, 
there  are  often  digestive  disturbances,  and  the  patient  comjilains 
of  thirst.  In  general  the  disease  ends  in  des(|uamation;  but  it 
may  also  become  l)ylloiis,  pldegmonous,  or  gangrenous. 

TrealmenL — Nursing  wiUi  the  atTecled  breast,  or  in  bad  cases" 
with  both,  must  be  interrupted,  at  least  temporarily.     Tinetura 
ferri  chloridi   Oi^xx— 120  centigrammes)  should  be  given  every- 
two  hours.     The  affected  part  and  an  inch  all  around  it  should' 
be  painted  with   undiluted   creolin  twice  a  day,     Beta-naphtol 
mixed   with  vaseline    (gr.   xxv   to  51 — 160  centigrammes   to  30 
grammes)  rubbed  into  tl)e  skin  is  al.so  good.     Liquor  gutta-per* 
ehte  forms  an  air-tight  pellicle,  which  seems  to  kill  the  microbe.i 
Compresses  soaked  in  carbohzed  ice-water  (from  1  lo  2  per  cent.) 
and   changed    frequently   afford   a  pleasant  sensation  of  refrig- 
eration.    Bulhe  should  be  opened  and  dusted  with  iodoform  or 
dressed  with  iodoform  vaseline  (3i  to  Si— 4  to  30  grammes).     In 
the  gangi'enous  form  dead  tissue  should  be  cut  away  with  knife  or 
scissors,  and  the  wound  dressed  with  camphor  emulsion  (p.  "SO). 

§  7<  Lyinphangeitis  of  the  Breasts*— The  breasts  have  two 
layers  of  lymi)batics,  a  sujKTfieial  and  a  deep.  The  superficial, 
or  subcutaneous,  consists  of  a  delicate  meshwork  of  vessels  lim- 
ited to  the  areola  and  the  nipple.  The  deep,  or  glandular,  layer 
surroumls  the  lobes  and  lobules  of  the  mammary  gland.  Trunks 
start  from  the  |>oisterior  surface  and  from  the  interior  of  the  gland 
and  go  to  the  areola,  where  they  form  a  plexus  of  very  large 
vessels.  From  the  areola  two  or  three  voluminous  trunks  carry 
the  lymph  to  the  axillary  glands. 

These  latter  trunks  in  rare  instances  become  inflamed  and 
are  visil>le  as  pink  streaks  extending  from  the  nipple  to  tlie  axilla. 
The  patient  l>eeonies  feverish  ami  complains  of  pain.  As  a  rule, 
the  disease  ends  in  resolution  and  lasts  only  a  few  days.  But  it 
may  end  also  in  suppuration,  forming  small  sui>erticial  abscesses. 

This  inflammation  is  due  to  the  infection  of  sore  nipples. 

It  is  not  uidikely  that  there  may  lie  a  similar  affection  in  the 
depth  of  the  gland,  but  that  becmiics  merged  in  the  inflammation 
of  the  connective  tissue,  which  presently  will  be  considered. 

Treatment.  —  The  breasts  should  be  lifted  and  evenly  com* 
pressed  with  tlie  above-described  waist  (p.  239).  Outside  is  placed 
an  ice*bag,  which  is  held  i!)  place  by  a  piece  of  muslin  pinned 
around  the  chest,  and  in  wliicli  a  hole  is  made  for  the  metal  cap 
of  the  bag.    Nursing  from  the  affected  breast  should  be  inter- 
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rupted,  but  mEy  be  resumed  when  the  disease  has  run  its  course. 
Absoosses  s!inuld  be  laid  open  and  dressed  antLseptically, 

S  8,  Mastitis.  —  Mastitis,  or  inflanimation  of  the  breast,  is 
sometimes  designated  by  the  Scotch  word  a  weed. 

According  to  its  seat,  above,  in,  or  below  the  mammary  gland, 
3  varieties  are  distitiguislied— the  subcutaneous ^  tlie  (jlandular^ 
and  the  mbglandtdar,  of  which  the  glandular  is  by  far  the  most 
frequent* 

The  subadaneous  variety  is  situated  in  the  connective  tissue 
between  the  skin  and  the  gland,  and  may,  like  celluUtis  in  other 
parts  of  the  body,  be  fircumscrihed  or  diffuse.  In  the  circum- 
scribed form  one  or  more  points  of  the  skin  become  red  and  swol* 
len,  and  fluctuation  is  soon  established.  The  diffuse  form  usually 
begins  as  erysipelas.  It  may  break  through  the  skin  in  many 
points.  Long  shreds  of  connective  tissue  may  tie  pidled  out^ 
and  finally  a  large  ulcer  forms,  at  the  bottom  of  wliich  lies  the 
denuded  gland.   This  is  a  dangerous,  but  fortunately  rare,  disease. 

In  the  glandular  variety  the  seat  of  the  inflammation  is  deeper 
and  surrounds  the  acini  (Fig.  521).  During  lactation  the  eu- 
hoidal  epithelium  of  the  acini  (Fig.  236,  p.  234)  melts,  forms  fat- 
globules,  and  takes  no  part  in  the  inflammation,  which  begins 
in  the  iateracinous  connective  tissue,  just  outside  of  the  acini; 
but  when  an  abscess  forms  it  may  break  into  the  acini  atul  the 
finer  milk-ducts. 

In  the  suhfilandular  varietn  tlie  inflammation  takes  jjlace  in  the 
loose  connective  tissue  between  the  gland  and  tlie  tliorax.  Some* 
times  an  abscess  here  communicates  with  a  subcutaneous  one 
through  a  canal  in  the  tnammary  substance — collar-button  ahseess. 

The  right  breast  is  more  often  alTected  with  mastitis  than  is 
the  left.     Sometimes  both  liecome  inflamed. 

Eiiologif.  —  Mastitis  is  nearly  excbisively  found  in  women 
who  nurse.  A  woman  who  does  not  make  any  attempt  at  nurs- 
ing is  almost  safe  from  the  attacks  of  this  disea.se.  This  goes 
far  to  show  that  nursing  has  something  to  dtj  with  the  appearance 
of  the  disease.  On  the  other  hand,  if  a  woman  begins  to  mirse 
and  gives  it  up  after  the  milk  secretion  is  well  established,  she  is 
more  apt  to  get  a  mastitis  than  if  she  had  not  begun.  It  has  l>ecn 
observed  during  pregnancy,  and  can  then  be  explainetl  by  lack 
of  cleanliness. 

The  inflammation  is  ascribed  to  microbes, — staphylococci 
and  streptocoeci;  but  even  the  first  drops  of  milk  that  come 
from  the  breasts  of  a  woman  in  perfect  health,  as  a  rule,  contain 
these  microbes,  especially  the  staph tflococcns  auretfs.  It  is  tlierc- 
fore  necessary  to  look  for  other  causes  besides  the  microl>es,  which 
undoubtedly  are  the  direct  cause  of  the  suppuration. 

The  laity  usually  ascribes  the  disease  to  refrigeration;  but 
even  if  occasionally  exposure  may  aid  to  its  development,  the 
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fact  that  it  is  found  independently  of  season  and  climate  shows 
that  this  cause  can  have  only  little  influence  on  its  production. 
Sore  nipples,  on  the  other  hand,  have  undoulitedly  miieh  to 
do  with  its  appearance.  At  least  an  abra.sioii  and  often  deep 
fissures  are  found  in  nearly  every  case:  or  if,  exceptionally,  they 
are  not,  they  may  have  been  overlooked  and  healed  before  the 
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breast  becomes  inflamed.     Thlssu|}position  Ills  well  with  the  seat 
of  the  inflammation,  which,  as  we  have  seen,  is  in  the  connective 
tissue.     In  the  denuded  |>art  of  the  nipple  the  spaces  between j 
the  threads  of  tlie  connective  tissue  lie  open,  and  the  nnerobesj 
can  easily  find  their  way  through  the  meshes  to  tlie  deeper  partsJ 
They  may  also  go  through  the  lactiferous  ducts,  although  they 
then  must  mount  against  the  current. 
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Stagnation  of  milk  is  another,  and,  in  my  opinion,  most  po- 
tent factnr  in  the  production  of  the  iidhimmation.  This  is  borne 
out  l>y  the  observation  that  it  often  is  preceded  by  a  general  or 
partial  swelling  of  the  breast,  wliicli  is  relieved  by  emptying  the 
duets.  This  theory  is  also  corroborated  by  the  frequency  of  mam- 
mary abscess  in  women  who  suddenly  stop  nur.sing,  although 
they  have  plenty  of  milk.  The  correctness  of  tliis  vi(*w  is,  in 
my  opinion,  most  of  all  proved  by  our  experience  in  Maternity 
IIospitaL  Before  the  introduction  of  the  new  treatment  of  the 
breasts,  I  had  constantly  eases  of  mammary  abscess.  But  later  I 
luid  only  a  single  case  during  eight  or  nine  years,  and  that  was  in 
a  scrofulous  little  person  upon  whom  I  [>erforined  Ciesarean  sec- 
tion, and  who  on  her  neck  had  large  scars  from  suppurating  glands 
in  childhood.  Tliis  wonderful  immunity  was  obtained  by  dressing 
the  sore  ni|>ples  with  tannin,  compressing  the  breasts  evenly  witli 
the  waist,  and  keeping  them  empty  either  by  letting  the  babies 
suck  or  by  liaving  the  nurses  milk  them  with  their  fingers. 

I  am  still  more  inclined  to  lay  the  greatest  stress  on  the  galac- 
tostasis  as  a  factor  in  the  production  of  mastitis  when  I  com- 
pare the  results  in  my  hnspital  service  with  tliose  of  my  private 
practice.  Although  tlie  treatment  onh^^red  is  the  same,  I  do  not 
entirely  escajie  mammary  a!)scesses  in  private  practice,  wliicli  I 
think  is  due  to  the  inferior  w^ay  in  which  private  nurses,  be  they 
trained  or  untrainecb  carry  out  the  treatment  of  the  breasts.  The 
less  perfect  de[>letion  of  the  milk-ducts  is,  in  my  opinion,  the 
only  reason  why  the  results  are  not  so  uniforndy  satisfactory  in 
private  practice  as  in  the  hospital.  This  view  does  in  no  way 
interfere  with  the  tlieory  of  the  nucrrobes  being  the  true  cause  of 
the  mastitis.  These  enter  through  the  a[iertures  of  tlie  lactiferous 
ducts  or  are  already  in  their  interior.  When  the  mtlk  stagnates, 
they  decompose  it  and  cause  inflammation  of  the  surrounding 
glandular  tissue.  The  question  is  of  the  greatest  practical  im- 
portance, liecause  the  treatment  becomes  diametrically  opi>osite. 

The  inflamniatiou  nuiy  stand  in  relation  to  s}>rue.  When 
a  child  tinis  affected  nurses,  it  may  dejjthsit  the  fungi  on  the  sore 
nipple  or  in  the  openings  of  the  lactiferous  ducts^  whence  they 
find  their  way  to  the  deeper  parts  of  the  lireast.  Or,  vice  versa ^ 
the  sprue  nuiy  be  produced  by  the  fungi  l)eing  sucked  into  the 
ehihrs  mouth. 

Pus-producing  microbes  may,  of  course,  also  easily  be  bro tight 
from  the  genitals  of  the  mother  or  from  the  umbilicus  of  the  chihl, 
from  the  nurse's  or  the  patient's  own  fingers,  or  from  clothing. 

PrimiparLP  are  much  more  a}>t  to  Ijc  affected,  which  proba- 
bly is  due  to  the  fineness  of  the  epithelium  of  the  nipple.  After 
having  passed  through  two  confinements  and  nursed  her  child  a 
w^oman  rarely  gets  an  inflamed  breast. 

Symptoms  ntul  Course.— Th^  inflammation  begins  generally  in 
the  2d  week  of  the  puerperiiim,  but  may  occur  any  time  as  long 
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as  the  woman  nurses.  It  is  even  as  common  in  the  10th  as  in 
the  1st  month,  which  is  one  sign  among  others  that  lactation 
should  not  l>e  unduly  protracted  (p.  242).  It  is  heralded  by  & 
rigor  or  chilly  sensations,  and  temperature  runs  up  to  from  102** 
to  104'^  F.  or  still  higher.  The  pulse  is  accelerated.  The  patient 
has  no  appetite,  but  complains  of  thirst,  weakness,  and  pain  in  the 
breast.  The  breast  l>ecomes  swollen,  hot,  and  red,  but  io  these 
respects  there  is  some  difference  between  the  different  varieties. 

1.  In  eircvmscribed  svlfculcnieous  mai^lUis  one  or  more  points 
soon  become  red  and  prominent,  and  fluctuation  becomes  distinct 
at  an  early  date.  In  order  to  feel  it,  it  is  best  to  immobilize  the 
breast  against  the  thorax  with  the  hojluw  of  one  hand,  and  ex- 
amine the  swelling  with  t!ie  other  hand  and  sonje  fingers  of  the 
first,  or  to  compress  tlie  l>reast  with  one  liand  from  side  to  side 
and  press  wdth  the  index-finger  of  the  other  on  the  most  prominent 
point. 

2.  Glandidar  MasHHs,  —  We  have  seen  (p.  96)  how  during 
pregnancy  the  mammary  gland  undergoes  an  enormous  develop- 
ment. We  can  readily  imagine  how  a  mammary  abscess  may 
be«^in  in  different  miiuite  foci,  which  gradually  become  confluent 
and  form  one  cavity.  In  most  cases  the  inflannnation  begins 
just  outside  of  the  aeini,  but  a  glandular  abscess  may  begin  also 
under  the  skin  or  behind  the  gland  and  secondarily  implicate  the 
gland.  One  or  more  hard,  tender,  globular  nodules  of  swollen, 
sensitive  lactiferous  ducts  are  felt.  The  skin  is  at  first  normal, 
but  later  it  becomes  red  and  hot,  and  sometimes  redematous.  If 
suppuration  supervenes,  the  liard  nodule  softens  in  the  centre,  and 
gradually  the  softness  extends  to  the  periphery.  It  may  take 
from  1  to  3  weeks  before  the  abscess  is  completed.  Often  one 
develops  after  the  other,  and  the  inflammation  may  extend  to  the 
subcutaneous  or  subglandular  connective  tissue.  In  such  cases 
the  process  may  take  man}"  months. 

As  a  rule,  the  inflammation,  if  properly  treated,  ends  in  reso- 
lution in  a  few  days,  but  if  the  initial  fever  lasts  over  four  days 
the  inflammation  nearly  always  ends  in  suppuration.  (Edema  is 
also  a  sign  of  a  deep-seated  suppuration.  Sometimes  the  pus  is 
ichorous,  offensive,  and  contains  gas. 

The  prognosis  is,  as  a  rule.  good.  Mastitis  rarely  leads  to 
general  sepsis,  but  in  protracted  cases  the  constitution  suffers 
and  the  victim  may  become  tulierculous.  F^xceptionally.  a 
blood-vessel  has  been  erotled  and  given  rise  to  fatal  hemorrhage. 
A  large  part  of  the  gland  may  be  destroyed,  fistula^  may  remain, 
and  old  scars  may  predi.^pose  to  the  formation  of  another  abscess 
in  subsequent  pregnancies. 

3.  Subglandular  inasiUis,  like  the  subcutaneous,  develops  rap- 
idly, and  it  ends  almost  constantly  in  suppuration.  In  from  2  to 
5  days  it  is  fully  developed.  The  skin  in  this  variety  remains 
pale  or  is  only  slightly  reddened;  there  are  no  nodules,  but  the 
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whole  breast  is  lifted  up  and  gives  the  impression  as  if  resting 
on  an  air-cushion.  The  pain  is  deep-seated.  If  neglected,  this 
variety  may  penetrate  the  thurax  and  cause  phnirisy,  or  extend 
down  to  the  abdomen  or  op  to  the  axilla  and  the  neck.  It  may 
even  corrode  bones  and  cartilages.  Fluctuation  may  be  difficult 
to  feel,  so  that  it  becomes  necessary  for  diagnostic  purposes  to 
make  an  exploratory  aspiration  with  a  hypo(lermic  syringe. 

Trealment. — ^The  |>rophylaxls  is  thrected  against  the  nipples  and 
the  breasts  thenxseh^es.  During  pregnancy  the  nipples  should  be 
ke])t  clean,  emoUiated,  or  hardened »  and,  if  too  short,  cautiously 
pulled  out  (pp.  130,  79S).  During  the  puerperium  they  should 
be  constantly  examined  and  the  sliglitcst  excoriation  carefully 
treated,  as  described  above.  The  ajiplication  of  the  waist  (p.  239) 
in  all  cases  from  the  4th  to  the  9th  day  has  proved  of  immense 
value.  If  the  chihl  is  dead  or  the  mother  does  not  want  to  nurse 
it,  the  breasts  should  be  treated  as  described  on  p.  237, 

In  nursing  women  tlie  breasts  are  emptied  at  regular  intervals 
by  one  or,  if  there  is  a  superabundance  of  milk,  even  two  babies^ 
unless  sore  nipples  necessitate  a  temporary  discontinuation  of 
nursing,  when  the  nurse  should  milk  the  breasts  out  as  stated 
above. 

With  this  treatment  mammary  abscesses  practically  disap- 
peared from  my  service  in  Maternity  Hospital,  and  even  the 
earlier  stage  of  mastitis  became  exceedingly  rare.  In  mild  cases, 
which  probably  are  due  to  congestion,  I  only  keep  the  breasts 
empty  and  cojupressfnl.  If  there  are  swelling,  redness,  pain,  and 
fever,  an  ice-l>ag  is  api)bed,  outside  of  tlie  binder,  over  the  seat 
of  the  inflammation,  and  kept  in  place  vvitli  a  piece  of  muslin 
pinned  around  the  chest.  A  saline  afjerient  is  administered,  and 
5  grains  of  quinine  are  given  3  or  4  times  a  day. 

A  question  of  the  greatest  practical  importance  is  as  to  whether 
or  not  the  patient  shall  nurse.  If  the  ni]>j>les  are  sore,  it  is  better 
to  suspend  lactation  for  a  few  days  and  empty  the  breasts  by 
milking.  If  the  nipples  are  healthy,  the  more  the  child  sucks 
the  better  it  is.  If,  however,  there  is  a  pus  focus  in  open  con- 
nection with  a  lactiferous  duct,  it  is  necessary,  in  order  to  prevent 
the  child  from  swallowing  tlie  ai)normal  admixture  to  the  milk, 
to  stop  nursing  from  the  affected  breast.  When  the  abscess  is 
healed  and  hardness  has  disappeared,  lactation  may  be  resumed, 
hut  its  effect  ought  to  be  closely  watched,  and  at  the  first  reap- 
pearance of  pain,  ten^lerness.  or  sw^etling,  it  ought  to  be  forbidden 
at  once  and  for  good. 

If  suppuration  is  unavoidable,  it  is  better  to  hasten  it  by  means 
of  warm  flaxseed*mea!  poultices.  When  fluctuation  or  aspiration 
shows  that  the  abscess  has  been  formed,  it  should  be  opened.  In 
the  subcutaneous  and  the  subglandular  varieties  this  should  be 
done  at  once.  In  the  glandular  it  is  better,  if  the  abscess  is  deeply 
situated,  to  let  it  have  time  to  approach  the  surface. 
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Fig.  522. 


The  subcutaneous  abscess  is  generally  small,  and  one  moder- 
ately long  incision  with  a  bistoury  is  all  that  is  required.  On 
account  of  the  tension  of  the  skin,  the  opening  will  gape  less 
and  make  a  less  unsightly  scar  if  it  is  made  in  the  direction  of  a 
radius  from  the  nipple  to  the  periphery  of  the  breast. 

If  the  abscess  is  situated  partly  under  the  areola  and  partly 
outside  of  it,  the  incision  should  either  be  made  all  inside  or  all 
outside  of  the  line  of  demarcation  between  the  areola  and  the 

common  skin.  Otherwise  the 
pigmentation  of  the  areola  is 
apt  to  spread  along  the  lips  of 
the  wound  and  cause  a  perma- 
nent irregularity  of  the  contour 
of  the  areola.    (Fig.  522). 

The  subglandular  variety  is 
opened  where  it  points,  which 
usually  is  outward  and  down- 
ward. In  this  case  the  incis- 
ion, an  inch  or  more  in  length, 
should  be  made  parallel  to,  or, 
if  feasible,  at  the  contour  of 
the  breast,  and,  if  no  counter- 
opening  is  deemed  necessary, 
a  soft -rubber  drainage-tube 
should  be  pushed  into  the  op- 
posite wall  of  the  abscess  cav- 
ity, and  a  safety-pin  fastened 
in  the  proximal  end  of  the  tube 
in  order  to  prevent  it  from 
A  little  gauze  is  wound  around 


Pigmentation  of  areola  following  incisions  and 
causing  pemianent  deformity.    (Richardson.) 


being  drawn  into  the  interior 

the  pin,  so  as  to  avoid  pressure  on  the  skin. 

The  glandular  variety  often  needs  2  or  3  openings  in  order  to 
have  good  drainage,  but  they  need  not  be  more  than  i  inch  in 
length.  When  the  first  is  made,  a  probe  is  pushed  through  and 
the  second  incision  is  made  against  its  point.  The  best  drain  is 
a  bundle  of  horse-hair  properly  disinfected  with  soap  and  water 
and  bichloride  of  mercury.  The  bundle  is  carried  through  from 
one  opening  to  the  other  with  a  long,  flat,  blunt  needle  with  a 
large  eye,  and  tied  loosely  over  the  breast.  Silkworm  gut  is  also 
very  good.  Thin  soft-rubber  tubes  may  also  be  used,  but  their 
insertion,  if  it  is  done  without  an  anaesthetic,  is  more  painful  than 
that  of  the  other  substances.  The  drains  should  remain  as  long 
as  there  is  any  discharge.  If  there  is  only  one  opening,  the  tube 
should  be  shortened  gradually. 

The  operation  is,  of  course,  done  with  the  usual  aseptic  and 
antiseptic  precautions.  The  skin  is  disinfected,  the  instruments 
are  boiled  in  soda  solution,  the  abscess  cavity  is  irrigated  with 
lysol  or  creolin  (2  per  cent.),  and  finally  the  breast  is  covered 
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with  large  pads  of  gauze  wrung  out  of  tlie  same  solution,  some 
water-proof  material,  such  as  oil-i^ilk,  oil-muslin,  or  gutta-percha 
tissue,  and  all  i«  kept  in  place  by  the  breast-binder,  which  is 
sufticiently  tightened  to  keep  up  a  moderate  pressure.  The 
dressing  is  changed  once  a  day»  and  at  tlie  same  time  the  tlrains 
are  cleaned  by  irrigation.  Tonics,  especially  chloride  of  iron 
and  stryclinine,  are  given.  By  ttiis  treatment  even  a  large  abscess 
heals  in  8  or  10  days. 

Some  women  have,  however,  such  a  horror  of  the  knife  that 
they  olijeet  to  its  use  on  their  breast.  In  the  subcutaneous  and 
especially  the  subglanduhir  variety,  tlie  doctor  should  insist, 
and  tell  the  patient  that  if  not  opened  the  abscess  may  cause 
great  destruction  and  even  lead  to  a  fatal  issue.  If  situated  in 
the  gland  it  is  not  so  im])eratively  indicated  to  open  the  aliscess. 
Still  the  physician  should  inform  the  patinit  that  by  leaving 
it  alone  her  pain  will  be  much  prolonged,  that  a  larger  part  of 
t!ie  gland  will  Ije  destroyed,  that  the  sui>puration  may  involve 
the  subglandiilar  and  subcutaneous  tissue^  and  that  the  scar 
will  be  mucli  more  unsightly.  The  pain  may  be  lessened  or 
deadened  by  the  spray  of  ethyl  chloride.  I>y  the  previous  sulv 
cutaneous  injection  of  eucaine  {U)-15  drops  of  a  2  per  cent. 
solution)  in  the  track  of  the  incision,  or,  where  a  greater 
interference  is  expected,  even  by  general  ana'sthesia. 

If  the  abscess  is  covered  l>y  much  glandular  tissue,  the  in- 
cision of  which  may  give  rise  to  considerable  heniorrhage,  especi- 
ally in  old  neglected  cases,  it  is  best  only  to  cut  through  the  skin, 
the  subcutaneous  fat,  and  the  fascia.  When  the  gland  is  reached 
a  pointed  director  is  thrust  through  it  into  the  abscess  cavity; 
a  pair  of  slender  forceps  is  slid  in  on  it  and  forcilily  opened,  so 
as  to  let  out  the  pus;  a  drainage-tube  is  then  inserted  between 
the  brandies;  and  the  breast  dressed  as  just  described. 

If  hard  nodules  remain  after  tlie  abscess,  they  are  rubbed 
and  covered  with  resolvent  ointments,  such  as  nnguentum 
hydrargyria  potassii  iodiili,  or  plumlii  iodidb  If  the  cliild  is 
weaned,  iodide  of  pota.ssium  may  be  given  internally  at  the  same 
time.  The  help  of  the  galvanic  current  may  also  be  invoked 
to  reduce  the  swelling.      Fistulre  will  be  considered  below. 

Cold  or  Chronic  Abscess  (^f  the  Br  east.  ^Besides  the 
acute  suppuration  described  above,  a  chronic  or  so-called  cold 
abscess  may  form  in  the  breast  in  connection  with  lactation. 
It  has  been  found  in  otherwise  healthy  women,  without  .scrofu- 
lous or  tuberculous  antecedents.  It  is  generally  of  the  sub- 
glandular  variety.  It  may  begin  as  a  common  abscess  with 
pain,  but  soon  this  subsides,  and  the  inflammation  progresses 
very  slowly,  during  a  period  of  from  3  weeks  to  2  months.  In 
other  cases  there  is  no  pain  at  alb 

TreatTnent. — As  soon  as  the  abscess  is  formed,  it  should  he 
opened  by  one  or  more  openings,  and  tincture  of  iodine  should 
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be  injected  or  the  sore  dusted  with  iodoform.  Otherwise  the 
abscess  is  treated  like  the  acute  variety. 

§  9.  Swelling  and  Milk  Retention  in  Accessory  Mammary 
Glands. — Occasionally  I  have  seen  a  swelling  of  and  milk  reten- 
tion in  an  accessory  mammary  gland  in  the  axilla.  Sometimes 
both  sides  were  affected  in  the  same  way.  In  the  axilla  is  found 
a  painful  swelling,  sensitive  to  the  touch,  covered  with  skin  of 
normal  or  pink  colour.  Often  the  swelling  is  divided  into  two 
parts  by  a  sulcus.  There  may  be  distinct  fluctuation,  but  the 
aspired  fluid  is  only  milk.  In  spite  of  careful  palpation  I  have 
not  been  able  to  find  any  connection  between  the  axillary  swell- 
ing and  the  mammary  gland. 

These  swellings  should  be  covered  with  a  thick  layer  of  un- 
guentum  iodi,  when  they  disappear  in  a  few  days.  I  have  never 
seen  them  suppurate. 

§  10.  Fistulas  of  the  Breasts.  —  Two  kinds  of  fistulse  are 
found  in  the  breasts  of  nursing  women;  one  is  a  remnant  of  an 
abscess  that  has  not  closed,  and  is  mostly  found  in  the  gland  or 
in  the  subglandular  space,  rarely  under  the  skin.  The  secretion 
is  pus.  The  other  is  a  milk  fistula,  a  fistulous  tract  leading  from 
the  skin  to  a  lactiferous  duct.  This  kind  may  also  have  originated 
in  a  mammary  abscess  which  corroded  a  milk-duct.  In  other 
cases  it  is  due  to  an  injury  by  which  such  a  duct  was  wounded. 
The  secretion  may  be  pure  milk  or  milk  more  or  less  mixed  with 
pus. 

Such  old  fistulous  tracts  may  cause  a  considerable  drain  on 
the  strength  of  the  patient  and  predispose  to  tubercular  infection 
of  the  lungs. 

Treatment. — If  the  patient  nurses,  the  child  should  be  weaned. 
Pressure  should  be  exercised  with  pads  over  the  course  of  the 
fistula.  Astringent  and  irritant  fluids  should  be  injected  into 
the  tract,  such  as  undiluted  tincture  of  iodine;  or  a  2  per  cent, 
solution  of  nitrate  of  silver,  used  two  or  three  times  a  week; 
or  Villate's  solution: 

B  Cupri  sulphatis, 

Zinci  sulphatis Aft  /? "  (8  grammes) 

Sol.  plumbi  subacetatis .^ss  (15  grammes) 

Aceti 5  iij  (90  grammes). 

Sig. — To  be  mixed  with  twice  as  much  water  ; 

or  Labarraque's  solution  (liquor  sodfc  chloratsp,  U.  S.  P.),  a  flui- 
drachm  of  which  is  mixed  wdth  an  ounce  of  water.  With  these 
mixtures  the  fistula  is  injected  2  or  3  times  a  day.  It  is  also 
well  to  irrigate  the  fistulous  tract  with  a  2  per  cent,  solution  of 
carboHc  acid  once  a  day.  If  there  is  room  enough  the  fistula 
should  be  scraped  with  Simon's  sharp  spoon  and  injected  with 
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iodoform  glycerin  (10  per  cent.).  If  nothing  else  helps,  the 
whole  fistulous  tract  should  be  laid  open,  scraped,  and  dressed 
antiseptically. 

§  II.  Galactocele.  —  In  very  rare  cases  the  aperture  of  a 
lactiferous  duct  is  occluded,  secretion  continues,  the  duct  is  at 
first  dilated,  and  finally  ruptures.  As  a  rule,  such  milk  tumors 
are  small,  but  a  case  has  been  reported  in  which  the  breast  hung 
down  to  the  groin  and  contained  ten  pounds  of  fluid. 

In  the  beginning  the  fluid  consists  of  pure  milk,  but  later 
the  serum  separates,  the  solid  parts  become  inspissated,  or  burst- 
ing blood-vessels  in  the  wall  mix  their  contents  with  it  and  pro- 
duce a  variety  of  colors. 

The  diagnosis  may  be  difficult.  Before  rupture  the  tumor 
may  be  taken  for  a  cyst;  after  rupture  it  feels  like  an  abscess. 
Exploratory  puncture  will  decide. 

Treatment. — Simple  puncture  does  not  suffice.  Injection  of 
tincture  of  iodine  may  produce  sufficient  adhesive  inflammation 
to  close  the  cavity.  If  not,  this  must  be  laid  open  and  left  to 
close  by  granulation. 

§  12.    Hypertrophy  of  the   Breasts Two    conditions    of 

life  have  a  marked  influence  on  the  production  of  hypertrophy 
of  the  breasts — puberty  and  pregnancy.  That  of  puberty  is 
much  more  serious,  since  it  hardly  can  be  cured  in  any  other 
way  than  by  amputation. 

That  of  pregnancy  begins,  as  a  rule,  rather  early,  and  continues 
during  the  whole  period  of  gravidity  and  lactation,  but,  as  a  rule, 
it  then  stops,  and  the  breast  resumes  gradually  its  normal  di- 
mensions. 

All  the  elements  composing  the  breasts  increase  evenly, 
without  structural  change.  Both  breasts  may  be  affected  or 
only  one,  or  one  much  more  than  the  other.  Some  women  have 
the  hypertrophy  in  every  pregnancy.  The  breasts  may  become 
so  enormous  that  they  hang  down  to  the  middle  of  the  thighs, 
and  nearly  equal  the  rest  of  the  body  in  weight.  When  the 
breast  grows  it  sinks  down  and  forms  a  pedunculated  tumor. 
The  areola  enlarges  in  circumference,  and  the  nipple  is  flattened 
out.  When  the  breast  becomes  heavy  it  drags  on  the  pedicle 
and  causes  pain.  When  it  becomes  very  largo  the  skin  covering 
it  is  apt  to  become  inflamed  and  be  the  seat  of  abscesses,  ery- 
sipelas, or  gangrene.  The  patient  has  difficulty  in  breathing, 
loses  her  appetite,  and  becomes  cachectic. 

Pregnancy  is  often  interrupted  by  premature  labor.  The 
fcetus  sometimes  dies  in  vtero  or  the  child  is  puny  and  weak. 

The  secretion  of  milk  begins  sometimes  during  pregnancy, 
and  as  much  as  6  or  7  ounces  has  been  milked  out  daily.  In 
other  cases  the  secretion  begins  as  usual  after  the  birth  of  the 
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child.  Generally  the  woman  cannot  nurse  on  account  of  the 
shape  of  the  nipple,  and  then  the  secretion  ceases  in  the  course 
of  a  month  or  two.  If,  on  the  other  hand,  the  patient  can  nurse, 
the  secretion  continues  normally,  and  nursing  may  be  kept  up 
for  a  whole  year.  When  it  is  discontinued,  or  if  it  is  not  begun  at 
all,  the  breasts  retrograde  and  finally  resume  normal  proportions. 

Treatment. — As  soon  as  the  breasts  assume  undue  proportions 
they  should  be  kept  up  and  compressed  with  the  breast-binder 
and  a  suitable  corset.  Ointments  containing  iodine  or  iodide 
of  potassium,  or  both,  may  be  tried,  but  do  not  seem  to  have 
much  effect.  Intercurrent  inflammation  of  the  skin  should  be 
treated  according  to  the  rules  of  surgery.  If  the  general  health 
suffers  seriously,  it  may  be  indicated  to  induce  premature  labor 
or  even  artificial  abortion;  but  under  no  circumstances  should 
the  breast  be  amputated  when  the  hypertrophy  arises  in  con- 
nection with  pregnancy  or  the  puerperal  state.  If  the  woman 
can  nurse  she  may,  but  her  breast  will  need  artificial  support. 
After  the  child  is  weaned,  or,  if  the  patient  does  not  nurse, 
immediately  after  confinement,  involution  may  be  furthered  by 
support,  compression,  resolving  embrocations  and  ointments,  and 
the  internal  use  of  iodide  of  potassium. 

Instead  of  producing  hypertrophy  of  the  breasts,  pregnancy 
may  be  a  cure  for  it.  A  curious  case  of  this  kind  is  on  record  in 
which  a  hypertrophy  that  had  existed  since  puberty  diminished 
gradually  from  the  first  pregnancy  and  disappeared  totally 
after  the  third.  Since  the  alternative  is  amputation,  perhaps 
young  women  may  sometimes  prefer  to  try  marriage. 


CHAPTER   V. 

DISEASES    OF  THE    UROPOIETIC  ORGANS. 

§  I.  Retention  of  Urine. — Retention  of  urine,  or  ischuria^  is 
a  rather  common  occurrence  in  childbed.  Sometimes  it  seems 
to  be  due  to  mere  lack  of  innervation.  Thus,  I  have  found  it  in 
most  cases  where  perineorrhaphy  has  been  performed.  At  other 
times  it  may  be  due  to  a  kink  in  the  urethra,  caused  by  the 
sudden  subsidence  of  the  uterus  and  bladder  after  the  expulsion 
of  the  foetus.  If  labor  is  hard,  and  especially  if  it  has  to  be 
finished  artificially,  the  urethra,  squeezed  between  the  head  and 
the  pubic  arch,  easily  becomes  bruised  and  subsequently  swollen. 
An  inflammation  of  the  vulva  may  extend  to  the  urethra  and 
make  it  swell.  If  peritonitis  develops  and  the  peritoneal  coat 
of  the  bladder  is  implicated  in  it,  the  wall  may  become  oedema- 
tous  and  the  detrusor  muscle  paralyzed. 

Treatment. — In  all  these  cases  the  urine  may  with  facility 
be  drawn  with  a  catheter,  but  catheterization  in  childbed  has 
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the  great  drawback  that,  on  account  of  the  lochial  discharge, 
it  easily  gives  rise  to  cystitis.  If  ever  possible,  it  should  there- 
fore be  avoided.  There  are  little  tricks  which  often  help  one 
out  of  the  difficulty.  By  pouring  into  the  bedpan  hot  water 
or,  still  better,  an  infusion  of  chamomile  flowers,  which  has 
more  effect  on  the  imagination  than  plain  water,  the  vapor 
rises  against  the  genitals  and  induces  a  desire  to  urinate.  Or 
cold  water  may  be  poured  over  the  vulva.  Many  people  can 
urinate  readily  if  they  hear  the  water  run  from  a  faucet  into 
a  basin.  If  this  does  not  help,  and  the  patient  is  in  good  condition, 
we  may  let  her  sit  on  a  chamber-pot  in  bed  or  even  get  out  of 
bed  and  use  a  commode. 

If  it  becomes  necessary  to  use  the  catheter,  the  patient 
should  lie  on  her  back,  the  vulva  should  be  spread  wide  open 
and  carefully  washed  with  a  copious  amount  of  some  disinfectant 
fluid, — for  instance,  a  1  per  cent,  mixture  of  lysol  and  water, — 
and  a  catheter  made  aseptic  by  boiling  or  chemicals  should  be 
introduced  with  the  greatest  gentleness  in  a  circular  direction 
conforming  with  the  normal  curvature  of  the  urethra,  which  has 
its  concavity  turned  forward.* 

§  2.  Incontinence. — A  minor  degree  of  inability  to  retain 
the  urine  is  not  very  rare  among  lying-in  women.  Especially 
during  the  act  of  coughing  a  little  urine  may  escape  involuntarily. 
This  is  doubtless  due  to  the  contusion  of  the  urethral  sphincter 
muscles  by  pressure  between  the  head  of  the  foetus  and  the 
pubic  arch.  This  weakness  passes  off  in  a  few  days,  and  restora- 
tion to  the  normal  power  may  be  furthered  by  the  administration 
of  strychnine  (gr.  iV — 4  milligrammes — t.  i.  d.). 

If  the  urine  escapes  continually,  the  cause  is  probably  a 
fistula,  about  which  presently  more  will  be  said. 

§  3.  Cystitis. — Inflammation  of  the  bladder  is  not  rare  in 
childbed.  It  is  due  to  microbic  invasion,  especially  by  bac- 
terium coli  commune,  staphylococcus  pyogenes  albus,  strepto- 
coccus, gonococcus,  and  another  diplococcus  much  like  the  gono- 
coccus.  As  a  rule,  the  infecting  agent  is  present  in  the  lochial 
discharge  and  is  carried  with  a  catheter  into  the  bladder. 

The  inflammation  may,  however,  also  appear  in  cases  in  which 
no  catheter  has  been  used,  and  is  then  due  to  the  active  entrance 
of  the  microbes  through  the  urethra,  especially  if  the  vulva  is 
inflamed.  The  urethra  itself  contains  pathogenic  germs  in  24 
per  cent,  of  healthy  women.  By  wiping  the  anus  from  behind 
forward  microbes  may  be  deposited  right  on  the  meatus  uri- 
narius  by  the  nurse  or  the  patient  herself.  Contusion  of  the 
bladder  during  labor  does   not   by  itself  produce   cystitis,   but 

'Garrigues,  Diseases  of  Women,  3d  ed.,  p.  79  ;  Gynecology,  1905,  p.  40. 
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bruised  tissue  is  a  favorable  soil  for  the  germs  of  disease.  As 
some  time  is  needed  for  incubation,  the  inflammation  does  not 
appear  before  several  days  or  even  in  the  2d  week  ^ter  con-- 
finement. 

Cystitis  is  characterized  by  pain  in  the  hypogastric  region, 
frequent  desire  to  urinate,  pain  during  micturition  and  especially 
at  the  end  of  the  act.  The  urine  is  turbid  and  forms  a  sediment 
composed  of  pus-corpuscles. 

In  most  cases  it  is  a  disease  of  little  importance  and  curable 
in  a  few  days  or  a  couple  of  weeks;  but  sometimes  the  inflam- 
mation extends  upward  through  the  ureters  to  the  pelves  of  the 
kidneys  and  to  these  glands  themselves.  It  is  particularly 
when  the  urine  has  an  offensive  odor  that  this  ascen^on  may 
be  feared.  Pyelitis  and  nephritis  are  ushered  in  by  high  fever 
and  pain  in  the  lumbar  region.  Microscopical  examination 
shows  the  characteristic  epithelial  cells  of  the  ureter  and  the 
kidney,  which  differ  from  those  of  the  bladder.  The  fever  may 
subside  in  a  week  or  two,  but  it  is  apt  to  return  after  intervals 
of  weeks  or  months. 

Treatment.  —  The  patient  must  abstain  from  spiced  food 
and  alcoholic  drinks.  She  should  have  plenty  of  fresh  water, 
mineral  waters,  and  milk.  French  Vichy,  half  a  tumblerful 
at  a  time,  a  quart  a  day,  is  particularly  soothing.  Among  the 
domestic  waters  Poland,  Bethesda,  Waukesha,  and  Buffalo 
lithia  water  are  useful  by  producing  a  copious  diuresis.  The 
following  mixture  is  a  favorite  prescription  of  mine: 

E     Tinct.  belladonn^e .^ii  (8  grammes) 

Liq.  potassse ^i  (30  grammes) 

AqusB  deflt q.  s.  ad  ^iv  (120  grammes). — M. 

Sig. — A  teaspoonful  in  a  wineglafisful  of  water  4  times  a  day. 

Other  good  remedies  are  salicylate  of  sodium  (gr.  xv— 1 
gramme — t.  i.  d.),  salol  (gr.  x-xv — from  60  centigrammes  to 
1  gramme — t.  i.  d.),  and,  if  the  urine  is  alkaline,  the  saturated 
solution  of  boric  acid  (^ss — 15  grammes — 4  to  6  times  a  day),  or 
benzoate  of  ammonium  or  sodium  (gr.  v  to  xx — from  30  to  120 
centigrammes — every  4  hours).  Opiates  may  be  necessary  to 
combat  pain,  especially  suppositories  with  pulvis  opii  (gr.  i— 6 
centigrammes — every  3  hours).  If  there  is  a  bad  smell  to  the 
urine,  cystogen  (gr.  v — 30  centigrammes — in  a  tablet)  or  urotro- 
pine  (a  tablet  with  gr.  viiss — 50  centigrammes),  that  is  formalin, 
t.  i.  d.  works  like  a  charm.  A  warm  linseed-meal  poultice  placed 
over  the  hypogastric  region,  and  renewed  every  2  hours,  is  very 
grateful.  In  order  not  to  carry  new  infecting  germs  into  the 
bladder,  it  is  better  to  avoid  irrigation,  but  if  the  inflammation 
does  not  yield  to  treatment  by  the  mouth,  the  bladder  should  be 
washed  out.  The  drug  I  ordinarily  use  is  boric  acid  (i-2  per 
cent.).     As  this  dissolves  with  difficulty  in  water,  a  saturated— 
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that  is,  4  per  cent. ^solution  should  be  made  and  mixed  with 
from  7  to  equal  parts  of  lukewanri  water.  Ttie  injectioa  is  re- 
'peated  once  or  several  times  daily.  About  a  pint  is  used  each 
time.  Other  fluids  that  may  be  used  are  chlorate  of  potassium 
(2  per  cent,),  salicylic  acid  (1 :300),  nitrate  of  silver  (from  1 :3000 
to  l:inf)()),  carbolic  acid,  creolin,  lysol  (all  1:500),  and  thymol 
(1:1200). 

§  4,  Fistulae,  —  A  fistula  is  an  abnormal  opening  leading 
from  the  genital  canal  to  the  urinary  tract  or  the  intestioe. 

According  to  the  nature  of  tlie  extraneous  matter  that  finds 
its  way  into  the  genital  canal ^  fistuhe  are  divided  into  urinary 
and  fecal. 

A.  Urinary  fistul.e  are  again  divided,  according  to  the 
organs  brought  into  abnormal  connection  with  one  another, 
into,  1,  vesicovaginal:  2;  urethroDaginal ;  3,  urelerovaginal ;  4, 
vesico-nierine  :  5,  venco-ulerovatfinal ;  6,  urelero-uterine  ;  7,  uretero^ 
vesicovaginal :  and  8,  uterovaginaL 

There  nmy  be  one  or  more  fistulje,  and  in  size  they  vary  from 
a  scarcely  visible  aperture  to  an  opening  admitting  two  fingers. 

The  m<ist  common  is  the  vesicovaginal  tistula. 

By  far  the  most  frequent  cause  of  all  kinds  of  fistulas  is  child- 
birth. The  mechanism  may  be  twofold.  The  abnormal  com- 
munication may  be  due  to  a  tear,  when  it  appears  immediately 
after  delivery;  or  it  may  be  produced  by  pressure  and  consequent 
necrosis.  In  the  latter  case  the  fistula  does  not  occur  before 
days  or  even  weeks  have  elapsed  since  parturition  took  place. 
At  the  time  of  delivery  the  parts  become  bruised,  mortification 
gradually  develops,  and  finally  the  dead  plug  is  expelled,  lea\dng 
a  hole. 

Tears  are  especially  found  in  old  primiparte  or  after  the  use 
of  ergot  or  in  cases  in  which  the  forceps  was  applied  before  the 
cervix  was  sufficiently  dilated.  Pressure  is  due  to  a  disproportion 
between  the  fcrtus  and  the  genital  catial,  a  distended  bladder, 
a  loaded  rectum,  a  stone  in  the  bladder,  abnormal  presenta- 
tion, etc.  The  tissues  withstand  much  better  the  same  degree 
of  pressure  if  it  is  exercised  for  a  short  time.  Pressure  fistuloe 
are  therefore,  as  a  rule,  not  due  to  the  use  of  the  forceps,  but 
to  improper  delay  in  its  application.  As  soon  as  the  presenting 
part  becomes  impacted  and  docs  not  move  to  and  fro  during 
and  between  labor- pains,  artificial  help  ought  to  be  given.  In 
consequence  of  the  improved  obstetrics  and  the  more  frequent 
use  of  the  forceps,  fistuhe  liave  become  much  rarer  than  formerly, 
and  the  patients  come  mostly  from  remote  localities,  where 
proper  assistance  during  hilior  is  not  available. 

Symptoms. — The  chief  symptom  of  a  urinary  fistula  is  the 
more  or  less  constant  dribbling  of  urine  from  the  vagina,  but 
this  does  not  suflice  for  a  diagnosis,  since  the  same  takes  place 
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if  the  sphincters  of  the  urethra  are  paralyzed;  and,  on  the  other 
hand,  if  the  urinary  fistula  is  situated  high  up  in  the  partition 
between  the  bladder  and  the  genital  canal,  the  urine  may  be' 
retained  for  a  long  time  when  the  woman  is  in  the  erect  posture, 
and  in  urethrovaginal  fistulie  it  may  be  entirely  retained  except 
during  voluntary  micturition. 

In  spite  of  the  utmost  cleanliness,  fistula  patients  have  a 
disagreeable  ammoniacal  odor. 

Diagnosis, — If  the  vesicovaginal  fistula  is  large,  it  may  be  felt 
by  digital  examination  of  the  vagina.  In  most  cases  it  can  be 
seen  by  introducing  a  speculum  and  placing  the  patient  in  differ- 
ent positions,  especially  Sims's,  the  genupectoral,  and  the  dorsal 
with  raised  knees  and  more  or  less  elevated  pelvis. 

Sometimes,  however,  the  opening  is  so  minute  that  it  cannot 
be  seen,  or  it  may  he  hidden  by  a  projecting  fold  or  cicatrix. 
In  such  cases  the  presence  of  a  vesicovaginal  fistula  may  be 
established  by  injecting  a  colored  fluid — for  instance,  milk — 
into  the  bladder,  when  the  fluid  will  appear  immediately  in  the 
vagina. 

Since  the  ureters  cross  the  cervix  at  a  distance  of  about 
i  inch  and  traverse  the  fornix  of  the  vagina,  fistulous  connections 
between  these  organs  may  originate  in  labor.  A  ureterovaginal 
fishda  is  situated  on  the  anterior  wall  of  the  vagina,  a  little 
below  and  outside  of  the  vaginal  portion  of  the  uterus.  It  is 
distinguished  from  a  vesicovaginal  fistula  by  introducing  an 
elastic  catheter,  which  if  the  fistula  is  ureteral  can  be  pushed 
deep  in  the  direction  of  the  corresponding  kidney,  and  urine 
will  spurt  out  from  it  in  jets.  Milk  injected  into  the  bladder 
through  the  urethra  will  not  appear  in  the  vagina,  but,  if  the 
portion  of  the  ureter  between  the  fistula  and  the  bladder  is 
pervious,  a  probe  introduced  through  the  fistula  may  be  made 
to  come  in  contact  in  the  bladder  with  a  sound  passed  through 
the  urethra. 

In  the  vreterO'Uterine  fishila  there  is  an  opening  leading  from 
the  ureter  to  the  cervical  canal,  and  urine  passes  out  through 
the  OS  uteri.  The  same  is  the  case  in  the  vesico-uterine  fistula, 
where  there  is  a  tear  through  the  anterior  wall  of  the  cervix 
and  the  base  of  the  bladder.  But  these  two  varieties  may  be 
distinguished  from  each  other  by  the  injection  of  milk  into  the 
bladder.  If  the  communication  is  between  this  organ  and  the 
cervix  the  milk  comes  out  through  the  os,  but  not  so  in  uretero- 
cervical  fistula. 

The  vcsirO'Uterovaginal  fistula  passes  fron;^  the  bladder  through 
the  anterior  lip  of  the  cervix  and  ends  in  the  vagina. 

In  the  ureterovesicovaginal  fistula  there  is  a  vesicovaginal 
fistula,  which  implicates  the  ureter,  so  that  this  organ  opens 
on  the  edge  of  the  fistula. 

Uterovaginal  fistula  is  an  opening  extending  from  the  cervical 
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canal  to  the  vagina.  It  is  generally  a  remnant  of  a  tear  in  the 
cervix  acquired  in  childbirth.  In  most  causes  tlie  tear  was  longi* 
tudinal  and  healed  from  below  upward,  leaving  a  hole  at  the 
upper  end.  More  rarely  the  tear  was  transverse.  The  opening 
may  be  the  result  also  of  the  bungling  attempts  of  an  abortionist 
perforating  the  wall  of  the  cervix  instead  of  the  ovum.  In  the 
same  or  a  following  pregnancy  the  fLetu8,  even  when  5  months 
old,  has  ])assed  tlirough  sucli  a  fistula  instead  of  through  the  os. 
During  labor  or  abortion  the  bridge  beiw^een  the  hstula  and  the 
OS  may  be  cut,  and  after  involution  the  opening  may  be  closed 
by  cauterization  or  with  sutures/ 

FroynthsiH. — Some  Kstu!;e  close  by  themselves,  especially  the 
vesico-uterine.  In  other  cases  the  opening  generally  becomes 
much  smaller  than  it  is  when  it  first  appears. 

TreatmenL  — During  the  puerperium  there  is  not  much  to  be 
done,  except  to  keep  tlie  parts  clean  by  vaginal  antiseptic  in- 
jections. Small  fistuhe  may  after  the  Krst  nine  days  be  painted 
with  tinctura  cantharidis  or  cauterized  with  lunar  caustic, 
nitric  acid,  or  carbolic  acid.  Operations"  should  be  postponed 
until  the  parts  have  undergone  perfect  involution, — say  six  or 
eight  weeks. — during  whirl)  time  spontaneous  healing  may 
occur*  or  the  fistula  will  at  least  become  much  smaller  and  the 
tissues  will  regain  their  normal  tone. 

B.  Fkcal  Fistul.*:. — A  fecal  fistula  constitutes  a  connection 
between  the  genital  canal  and  some  part  of  the  intestine.  It  is 
much  rarer  than  urinary  fistuhe. 

The  abnormal  comnmnieation  may  take  place  between  the  rec- 
tum and  the  vulva — recltwulvar  or  reclolabial  fistula — or  betw^een 
the  ileum  or  the  sigmoid  flexure  of  the  colon  and  the  vagina  or 
the  nteruB— enter  ova  yinat,  ileot'aginal,  and  ileit- uterine  jhsiula. 

The  opening  may  be  so  small  that  it  is  difficult  to  discover, 
or  large  enough  easily  to  admit  a  finger. 

The  opening  is  most  commonly  located  either  immediately 
above  the  sphincter  ani  muscles  or  at  the  vault  of  the  vagina. 
As  a  rule,  it  is  found  on  the  posterior  wall  of  tlie  vagina,  but  the 
enterovaginal  variety  may  exceptionally  open  in  front  of  the 
uterus. 

A  fecal  fistula  may  be  due  to  pressure  between  the  head  of 
the  ftetus  and  some  bony  protuberance  in  the  pelvis.  It  may  be 
brought  about  also  by  rupture  of  the  uterus  or  ttie  vagina,  an 
intestinal  knuckle  being  caught  in  the  rent  and  becoming  necrotic* 
Or  it  may  originate  in  diphtheritic  or  gangrenous  processes  aris- 
ing from  puerperal  infection. 

Symptoms, ^The  escape  of  flatus  or,  when  the  bowels  are 
loose,  excrementitial  matter  soon  attracts  the  attention  of  the 
patient  or  her  nurse.  * 

*Oa.TnpieH,  Diseaacw  of  Womeo,  pp.  386-399  ;  Ojmecology,  pp.  1S8-191. 
'Garrigues,  Difieafles  of  Women,  id  ed.,  p.  385  ;  Gynecology,  1905,  p.  191. 
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Of  enterovaginal  fistulae  there  are  two  varieties  with  very 
different  symptoms.  If  the  opening  is  small,  they  do  not  differ 
materially  from  other  fecal  fistulae;  but  if  the  whole  circum- 
ference of  the  intestine  has  been  destroyed,  and  the  edge  coalesces 
with  that  of  the  rent,  forming  a  preternatural  anuSj  all  the  fseces 
find  their  way  through  the  vagina.  If  the  affected  part,  as 
usual,  is  the  ileum,  undigested  food  mixed  with  bile  will  make 
its  appearance  at  the  fistula  about  2  hours  after  every  meal. 
The  patient  loses  flesh  and  finally  dies  of  starvation. 

Diagnosis, — Large  fecal  fistula?  may  be  felt;  small  ones  may 
be  seen,  but  are  often  hard  to  find  on  account  of  their  diminutive 
size.  Probing  and  injection  of  colored  fluid  may  help  to  find 
the  inner  opening. 

In  an  enterovaginal  fistula,  a  whole  intestinal  knuckle  having 
been  destroyed,  there  may  be  two  openings  with  a  so-called 
spur  between  them. 

Prognosis.  —  While  fresh  urine  is  entirely  innocuous,  faeces 
abound  in  a  variety  of  microbes,  which,  when  there  is  a  fecal 
fistula,  enter  the  vagina  and  may  give  rise  to  infection  during 
the  puerperium.  This  kind  of  fistula  has  a  greater  tendency 
to  spontaneous  healing  than  urinary  fistulae;  but,  on  the  other 
hand,  fecal  fistulae  are  harder  to  close  by  operation. 

Treatment, — What  has  been  said  about  urinary  fistulae  applies 
also  to  fecal  fistulae.  During  the  puerperium  the  parts  should  be 
kept  clean,  and  operation  deferred  till  after  complete  involution.* 


CHAPTER  VI. 

DISEASES  OF  THE  CIRCULATORY  ORGANS. 

§  I.  Embolism  and  Thrombosis  of  Arteries. — Arteries  may 
become  obstructed  by  the  arrest  of  an  embolus  in  their  lumen 
or  a  coagulation  of  the  blood,  or  both  combined.  Such  condi- 
tions have  been  found  in  the  cerebral  arteries,  the  humeral,  the 
femoral,  the  popliteal,  the  anterior  tibial,  the  dorsal  artery  of  the 
foot,  and  even  in  the  aorta  and  both  common  iliac  arteries. 

Etiology. — A  piece  of  a  vegetation  on  the  valves  of  the  heart 
may  be  detached  and  carried  by  the  blood-current  to  some  more 
or  less  remote  locaUty.  These  vegetations  may  be  of  old  date 
and  due  to  rheumatism,  or  they  may  have  formed  during  the 
puerperium  in  consequence  of  puerperal  infection  and  endocar- 
ditis. 

The  wall  of  an  artery  may  become  inflamed  and  roughened, 
and  this  may  cause  stagnation  and  coagulation  of  the  blood, 

*  Garrigues,  Diseases  of  Women,  3d  ed.,  pp.  401-405 ;  Gjrneoology,  1905. 
pp.  191-195. 
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which  is  more  apt  to  undergo  such  changes  during  the  puerperium 
on  account  of  its  altered  chemical  composition  and  the  weakness 
and  slowness  of  cardiac  contraction. 

Symptoms.  —  The  symptoms  of  arterial  obstruction  vary 
with  the  site  and  the  completeness  or  incompleteness  of  the 
barrier  to  circulation.  I  have  seen  sudden  death  occur  from 
closure  of  the  basilar  artery.  Sudden  blindness  followed  by 
destruction  of  the  eyeball  is  probably  due  to  the  occlusion  of 
the  ophthalmic  artery.  If  the  middle  cerebral  artery  is  blocked 
up,  hemiplegia  of  the  opposite  half  of  the  body  occurs,  followed 
by  softening  of  the  corresponding  part  of  the  cerebrum.  In  a 
case  in  which  a  thrombus  occupied  the  lower  part  of  the  abdominal 
aorta  and  both  common  iliac  arteries,  both  lower  extremities 
became  gangrenous. 

However,  even  the  complete  obliteration  of  the  lumen  of 
the  chief  artery  of  a  limb  need  not  necessarily  lead  to  gangrene. 
Generally,  a  collateral  circulation  is  established,  and  it  is  only 
when  this  too  is  interrupted,  or  the  corresponding  veins  become 
impervious,  that  local  death  must  ensue. 

A  chief  symptom  of  arterial  obstruction  is  pain,  which  may 
be  very  severe  and  sometimes  has  the  neuralgic  type.  The 
affected  part  becomes  cold  and  numb.  Pulsation  is  abolished 
below  the  seat  of  the  obstruction  and  increased  in  volume  above 
it.  If  the  occluding  body  is  an  embolus,  the  arrest  of  pulsation 
may  occur  suddenly.  If  \t  is  a  slowly  forming  thrombus,  the 
disappearance  is  gradual. 

Prognosis. — It  results  from  what  has  just  been  said  that 
arterial  occlusion  is  a  grave  accident,  which  may  lead  to  local 
mortification,  great  functional  disturbances,  or  death. 

Treatment, — Art  can  do  very  little  in  this  sad  conjuncture. 
Absolute  rest  of  the  affected  portion  of  the  body  is  indicated 
in  the  hope  of  favoring  the  establishment  of  a  collateral  circula- 
tion and  the  absorption  of  a  thrombus.  The  severe  pain  calls 
for  powerful  anodynes.  The  affected  limb  should  be  covered 
with  hot  cloths  soaked  in  some  stimulating  fluid,  such  as  infusion 
of  hops,  chamomile  flowers,  or  wine.  The  patient's  strength 
should  be  kept  up  by  tonics,  strong  wine,  and  generous  food.  If 
gangrene  supervenes,  we  should  await  the  formation  of  a  line  of 
demarcation  and  then  amputate  somewhat  higher  up. 

§  2.  Thrombosis  and  Embolism  of  the  Venous  System  ; 
Heart-Clot.  —  We  have  already  spoken  of  thrombosis  and 
emboUsm  in  the  venous  system  in  connection  with  puerperal 
infection  (see  pp.  741,  750).  We  have  particularly  dwelt  on 
the  disease  called  phlegmasia  alba  dolcns,  which  often  is  due  to 
venous  thrombosis  beginning  at  the  placental  site.  But  apart 
from  infection  the  blood  may  coagulate  in  different  parts  of  the 
venous  system,  inclusive  of  the  right  side  of  the  heart  and  the 
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pulmonary  art<5ries,  and  give  rise  to  protracted  illness,  severe 
suffering,  or  sudden  death. 

Thrombosis  of  the  Lower  Extremity. — Isolated  thrombosis 
of  the  leg  is  not  rare  during  pregnancy.  In  the  puerperium  such 
a  pre-existing  thrombus  may  increase  in  size  or  new  ones  may 
develop.  It  begins  ordinarily  in  the  2d  week  after  childbirth, 
and  generally  in  a  superficial  vein  of  the  calf  or  in  the  popliteal 
space.  Sometimes  it  starts  in  varicose  veins.  The  slow  pulse; 
the  general  weakness;  the  feeble  cardiac  contractions;  the  chemi- 
cal composition  of  the  blood,  which  contains  a  superabundance 
of  fibrin  and  is  charged  with  efifete  material  from  the  uterus, 
that  is  undergoing  involution;  the  rest  in  bed;  the  absence  of 
muscular  activity, — all  are  circumstances  normally  connected 
with  the  puerperal  state,  but  which  predispose  to  stagnation  and 
coagulation  of  the  blood.  The  amount  of  fibrin  in  the  blood  is 
in  the  unimpregnated  state  about  3  per  1000.  During  the  first 
6  months  of  pregnancy  it  decreases  to  2^  or  2f  per  1000,  but 
during  the  last  3  months  it  rises  to  4  or  more. 

To  these  physiological  conditions  may  be  added  pathological 
processes  that  enhance  the  tendency  to  thrombosis.  The  heart 
may  be  weakened  by  fever.  The  free  circulation  may  be  impeded 
by  pelvic  exudation.  There  may  have  been  loss  of  blood  during 
or  after  labor,  which  increases  the  coagulability  of  the  blood. 
In  a  case  in  which  all  four  extremities  were  bandaged  during 
19  hours  on  account  of  inversion  of  the  uterus,  thrombi  devel- 
oped in  the  legs. 

Symptoms. — The  affected  part  of  the  vein  is  felt  as  a  hard 
string,  sensitive  to  touch.  There  may  be  also  some  spontaneous 
pain.  If  one  of  the  larger  veins,  such  as  the  femoral,  the  pop- 
liteal, or  the  saphenous,  becomes  impervious,  there  is  swelling 
of  the  extremity,  beginning  from  the  foot  and  gradually  extending 
upward,  and  considerable  pain.  The  thrombus  has  no  tendency 
to  impHcate  the  pelvic  veins.     There  is  ordinarily  no  fever. 

The  thrombus  is  generally  absorbed  with  restitution  of  the 
circulation  of  the  blood  through  its  lumen;  or  it  may  become 
organized,  closing  the  vein  permanently.  The  resolution  takes 
from  2  to  3  weeks.  In  rare  cases  the  thrombus  may  irritate  the 
vein,  causing  phlebitis  and  periphlebitis,  which  may  end  in  an 
abscess  that  breaks  through  the  skin.  The  inflammation  is,  of 
course,  accompanied  by  rise  in  temperature. 

The  treatment  has  been  described  above  (p.  781). 

Thrombosis  of  the  veins  of  the  vpper  part  of  the  thigh  may  be 
brought  on  by  simple  extension  of  a  non-infected  thrombus  of 
the  pelvic  veins  (p.  750).  This  condition,  known  as  phlegmasia 
alba  dolenSy  is  characterized  by  swelling,  beginning  at  the  upper 
end  of  the  thigh,  and  considerable  pain.  Sometimes  the  throm- 
bosis is  ushered  in  by  a  chill.  In  the  course  of  about  3  days  the 
whole  extremity  is  swollen.     At  the  end  of  a  week  detumescence 
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bft^iiis:  hut  snjjiulirrnjs,  after  a  lapse  of  from  If)  days  to  2  weeks, 
the  other  leg  Ijeeomes  affected  in  a  similar  way,  either  by  exten- 
sion of  the  thrombosis  to  the  vena  cava  or  by  a  new  thrombus 
forming  independently  on  the  other  side.  It  may  therefore  take 
a  month  or  two  before  recovery  is  complete. 

V'enous  thrombosis  may  lead  to  embohsm  of  the  pulmonary 
artery  or  to  gangrene. 

Embolism.  —A  piece  of  a  thrombus  may  be  broken  off  and 
carried  to  the  right  side  of  the  heart  or  through  it  into  the  pul- 
monary artery.  Generally  it  is  arrested  at  the  bifurcation^ 
where  the  passage-way  suddeidy  narrows.  It  consists  of  a  grayish- 
wlute  mass  that  sometimes  fits  exactly  to  the  throiidjus  in  the 
lower  extremity  from  wdiich  it  has  been  broken  off.  If  the 
embolus  obstructs  the  whole  artery,  sudden  death  must  ensue: 
but  if  the  obstruction  is  only  partial,  life  may  cmitinue  and  the 
fibrin  of  the  passing  blood  is  precipitate* I  in  layers  around  the 
eml)olus.  The  outer,  fresh  layers  are  harder  than  the  centre, 
which  becomes  soft<*ned.  If  the  patient  lives,  the  clot  may  be 
reabsorbed,  shrinking  to  a  band  or  a  thread,  and  finally  dis- 
api)earing.  Sometimes  the  clot  lies  loose  ;  in  other  cases  it 
adheres  to  the  wall. 

There  is  liardly  any  doubt  that,  as  a  result  of  the  same  causes 
which  produce  a  thrombus  in  the  low*er  extremities,  a  clot  may 
also  jorm  prininrihj  in  ihe  heart  or  in  the  pidmonarif  arierij  or  its 
branches.  Such  a  thrombus  may  begin  in  tlie  smaller  ramifica- 
tions of  the  pulmonary  artery  anrl  gradually  grow  backward  to- 
wards the  heart »  terminating  with  a  rounded-oft'  end.  In  other 
cases  it  seems  to  have  begun  in  tlie  heart  itself,  to  the  inside  of 
which  it  is  fastened,  while  a  band-like  prolongation  Jiangs  loose 
in  the  pulmonary  artery. 

Hympioms. — Whether  the  clot  is  formed  l>y  an  embolus  com- 
ing from  a  distance  or  by  thrombosis  of  the  heart  and  pulmo- 
miry  artery  themselves,  has  but  littlt^  influence  on  the  symptoms. 
Emljotism  occurs,  however,  later  than  autochtlionic  thrombosis. 
The  former  has  not  been  oliservcd  l*efore  the  lOtli  day  after  con- 
finement, while  the  latter  appears  within  a  fortnight  and  often 
ends  in  death  on  the  2d  or  8d  day  of  the  puerpery.  In  embolic 
cases  signs  of  phlegmasia  precede  the  attack,  while  in  thrombo.sis 
they  may  devcloj)  subsequently.  Thrombosis  is  likely  to  develop 
more  gradually,  whereas  the  kHlging  of  an  endvolus  in  the  pulmo- 
nary artery  will  precipitate  symptoms  and  may  end  in  death  in 
a  few  minutes. 

The  most  striking  symptom  is  the  sudden  appearance  of 
the  most  terrific  dy.spntea.  Respiration  is  hurrietb  The  patient 
gasps  for  breath,  throws  back  the  cover,  tears  the  clothes  from 
her  chest.  All  inspiratory  muscles  contract  forcibly.  Sometimes 
convulsions  occur*  The  face  is  either  deadly  pale  or  deeply 
cyanosed.     The  action  of  the   heart   beconies   tumultuous  and 
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irregular.  The  pulse  becomes  thread-like.  Temperature  falls 
below  normal.  Over  the  pulmonary  artery  may  be  heard  a 
blowing  or  rasping  murmur.  Sometimes  swelling  of  the  face 
and  neck  has  been  noticed.  The  intellect  remains  clear.  In 
cases  that  do  not  end  in  immediate  death  there  may  be  repeated 
attacks,  especially  after  unusual  exertion,  such  as  sitting  up  in 
bed  or  rising.  Death  is  due  to  asphyxia.  It  is  true  the  air  can 
be  heard  to  enter  the  lungs,  but  the  blood  cannot  reach  it,  or 
at  least  not  over  a  sufficiently  large  area  or  in  sufficient  quantity 
to  be  fully  oxygenated.  Death  may  be  almost  instantaneous 
or  occur  after  several  days.  In  other  cases  recovery  is  established 
gradually. 

In  several  instances  the  attack  began  during  an  inunction 
for  thrombosis  of  the  lower  extremity.  Sometimes  an  increased 
frequency  of  pulsation  and  a  rise  of  temperature  have  preceded 
the  attack. 

Treatment, — The  prophylaxis  consists  in  rest  when  there  is 
thrombosis  anywhere  in  the  body,  and  in  avoidance  of  manipu- 
lations that  might  dislodge  a  thrombus  or  break  oiT  a  piece  from 
it.  It  is,  therefore,  not  safe  to  rub  resolvent  ointments  into  the 
skin  over  the  thrombus.  Only  substances  that  can  be  painted  on 
with  a  brush,  such  as  tincture  of  iodine,  oleate  of  mercury,  or  a 
fluid  mixture  of  blue  ointment  and  oil.  should  be  employed. 

If  an  embolus  has  lodged  in  the  pulmonary  artery  or  a  heart- 
clot  has  formed,  our  resources  are  sadly  restricted.  Sometimes 
death  occurs  with  such  lightning  haste  that  there  is  no  time 
for  any  therapeutic  measures.  Under  more  favorable  circum- 
stances the  first  indication  is  to  try  to  keep  the  patient  alive. 
She  must  be  kept  quiet,  and  even  nearly  motionless,  in  most 
cases  in  a  recumbent  position;  but  in  this  respect  we  must  ob- 
serve and  follow  nature;  if  the  patient  breathes  better  in  a  sitting 
posture,  it  would  be  folly  to  force  her  to  lie  down.  She  shou'd 
only  be  well  propped  up  in  the  posture  that  interferes  least  with 
respiration.  Alcoholic  drinks  seem  to  have  a  better  effect  than 
anything  else,  and  should  be  given  freely  and  repeated  frequently. 
Hypodermic  injections  of  strychnine,  nitroglycerin,  digitalis, 
strophanthus,  and  atropine  may  also  prolong  life,  and  thus 
increase  the  chances  of  recovery. 

The  dypsncra  may  perhaps  be  relieved  by  dry  cupping  of 
the  chest.  If  that  does  not  help,  wet  cupping  or  even  phlebot- 
omy should  be  tried.  In  the  hope  of  resolving  the  clot,  aqua 
ammoniip  fortior  n^x  (60  centigrammes)  mixed  with  aqua  des- 
tillata  5SS  (15  grammes)  may  be  injected  into  a  vein;  and  of 
common  aqua  ammonia^  n^xx  (1.30  grammes),  properly  diluted, 
may  be  given  hourly  by  the  mouth. 

§  3.  Entrance  of  Air  into  the  Veins  of  the  Uterus. — During 
delivery  and  within  a  few  hours  after  the  end  of  labor  air  may 
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find  its  way  ioto  the  veins  of  the  uterus  and  be  carried  through 
the  vena  cava  to  the  heart,  the  hin^^s,  and  even  into  the  arterial 
system.  It  has  been  found  in  all  jmrts  of  tlie  vascular  system, 
most  frequently  in  the  uterine  veiui^,  in  the  vena  cava  inferior^ 
in  the  cavities  of  the  heart,  in  smaller  branches  of  the  pulmo- 
nary artery,  and  in  the  coronary  arteries. 

Many  features  of  cliildbirth  are  calculated  to  invite  and 
favor  the  entrance  of  air.  Even  in  normal  delivery,  with  the 
woman  in  tlie  dorsal  position^  air  enters  easily  througli  the  large 
gaping  vulva,  vagina,  and  cervix.  By  its  mjrnml  contractions 
and  relaxations  that  follow  the  expulsion  of  the  child,  the  uterus 
may  pump  the  air  into  the  cavity  like  a  suction-pump;  and 
once  there,  if  the  entrance  is  closed,  the  air  may  by  the  same 
action  be  pressed  into  the  veins  of  the  placental  site  as  with  a 
force-pump.  Normally,  the  sinuses  of  the  placental  site  are 
closed  during  and  immediately  after  the  detachment  of  the 
placenta,  but  in  some  cases  of  entrance  of  air  into  the  veins 
they  have  been  found  gaping  with  openings  an  eighth  of  an 
inch  in  diameter.  In  tlie  semi-prone  and  still  more  in  the  knee- 
ehest  position,  the  uterus  sinking  upward  and  forward,  gravity 
facilitates  tire  entrance.  If  we  introduce  the  hand  into  the  uterus 
in  order  to  perform  version  or  detach  an  adiverent  placenta, 
the  air  may  follow  the  manipulating  hand  into  the  uterine  cavity. 
Entrance  into  the  veins  becomes  particularly  easy  during  version 
for  jilacenta  prievia,  in  cases  of  ru|>ture  of  the  uterus,  or  in 
Ctrsarean  section  if  tlie  incision  goes  througli  the  placenta. 
The  pumping  action  of  the  heart  may  aspire  the  air.  When  a 
great  quantity  of  liquor  arnnii  is  discharged  at  once,  air  may 
rush  in  to  take  its  place.  Sometimes  the  air  has  been  directly 
pumped  into  a  uterus  in  giving  vaginal  or  intra-uterine  injections. 

JIany  different  tlieories  have  been  advanced  as  to  what  ia 
the  real  cause  of  death  when  air  enters  the  venous  system.  Most 
likely  it  is  due  to  the  air  forming  emboli,  which  prevent  the 
free  circulation  and  oxygenation  of  the  l>lood  and  cause  asphyxia, 
a  the*>ry  which  finds  a  solid  basis  in  the  great  similitude  in  the 
clinical  aspect  of  cases  of  solid  emboli  and  those  of  entrance 
of  air.  Others  attribute  tlie  sudden  death  to  anxemia  of  the 
brain  or  paralysis  of  the  heart. 

Stfntpfoms. — T!ie  condition  is  characterized  by  sudden  terrific 
dyspnira.  Sonietimes  the  patient  utters  a  hmd  ery»  in  others 
she  dies  without  a  sound  as  if  struck  by  lightning.  If  the  course 
is  less  rapid  she  complains  of  severe  pain  in  the  chest,  and  may 
have  rigors.  In  rare  cases  the  dyspn(Ta  subsides  and  the  patient 
recovers. 

Prognosis, — The  mortality  is  enormous.  Out  of  43  cases 
collected  from  the  literature  39  ended  fatally. 

Diagnosis. — Sonietimes  a  crackling  sountl  is  heard  in  mo\nng 
the  hand  over  the  abdomen,  like  the  one  observed  in  emphysema, 
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and  due  to  the  presence  of  air  in  the  veins  of  the  uterus.  If 
present,  this  sign  makes  the  diagnosis  certain. 

Gas  may  be  produced  in  the  veins  by  the  bacillus  aerogenes 
encapsulatus,  but  then  the  whole  process  is  much  slower. 

Treatment. — It  appears  from  the  above  that  it  is  safer  to 
perform  operations  in  which  the  hand  enters  the  uterus  with 
the  patient  in  the  dorsal  position.  This  applies  particularly 
to  operative  interference  in  cases  of  placenta  prajvia  or  rupture 
of  the  uterus.  If  in  normal  cases  we  deliver  the  child  with  the 
woman  in  the  left-side  position,  she  should  immediately  after 
expulsion  of  the  child  be  turned  on  her  back.  Vaginal  and  intra- 
uterine injections  should  always  be  given  with  the  patient  lying 
in  the  dorsal  position.  No  kind  of  pump  should  be  used  for 
these  injections  during  labor  and  in  the  puerperium,  but  exclu- 
sively fountain-syringes,  from  which  the  air  should  be  driven 
out  before  the  injection  is  made. 

If  thus  we  may  do  something  to  prevent  the  entrance  of  air 
into  the  veins,  we  are  almost  powerless  in  combating  it  when 
it  has  taken  place.  If  the  patient  does  not  die  immediately, 
a  stimulating  treatment  similar  to  that  described  for  heart-clot 
should  be  instituted. 

§  4.  Gangrene  of  the  Legs. — In  speaking  of  arterial  and  ven- 
ous obstruction  I  have  mentioned  that  it  may  lead  to  gangrene; 
but  the  accident  being  such  an  important  one  for  the  patient, 
and  having  given  rise  to  a  suit  for  damages,*  I  shall  enter  a  little 
more  fully  on  the  question. 

In  most  cases  the  gangrene  is  preceded  by  phlegmasia  alba 
dolens,  and  it  has  been  observed  where  the  veins  of  the  foot  alone 
and  no  arteries  were  alTected.  In  other  cases  there  was  an 
embolus  in  an  artery  and  no  obstruction  in  the  veins,  and  in 
others  again  both  arteries  and  veins  were  blocked  up.  A  throm- 
bus or  embolus  on  one  side  may  by  fibrinous  precipitation  ex- 
tend upward  and  reach  the  aorta  or  vena  cava  and  descend 
through  the  common  iliac  vessels  to  the  other  extremity,  so  that 
the  gangrene  becomes  double.  In  one  case  all  the  toes,  the 
fingers  of  one  hand,  and  an  ear  became  gangrenous,  which  may 
have  been  due  to  Raynaud's  disease.  As  a  rule,  the  gangrene  is 
of  the  dry  variety;  the  humid  is  found  only  in  cases  of  general 
sepsis. 

Etiology, — An  embolus  may  be  torn  off  from  the  valves  of 
the  heart  when  there  previously  has  been  endocarditis,  or  it 
may  come  from  the  venous  system  through  an  open  foramen 
ovale  of  the  heart. 

Primary  arterial  thrombosis  may  start  at  the  placental  site 
and  extend  upward  to  the  common  iliac  artery  and  even  the 


*E.  Wormser,  Centralblatt  far  Gyn&kologie,  1900,  vol.  xxiv.,  No.  44,  p.  1164. 
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aorta  and  the  common  iliac  on  the  other  side.  Venous  Ihruni- 
bosis  may  also  begin  at  the  plaeental  site  or  in  the  extremity 
itself;  but  in  order  that  the  foot  sshall  become  gangrenous  without 
closure  of  the  external  or  common  iliac  vein,  all  its  veins  must 
be  blocked  up,  whicli  probably  can  be  brought  about  only  by 
that  increase  in  coagulabihty  towards  the  end  of  pregnancy 
and  in  tlie  puerperiuju  which  I  have  .spoken  of  above. 

If  the  obstruction  is  found  in  both  the  arterial  and  the  venous 
system,  the  development  of  gangrene  is,  of  course,  much  easier. 

Synipioms,— The  disease  begins  at  a  length  of  time  after  con- 
finement varying  from  4  days  to  3 J  months.  In  cases  of  end>o- 
lus  the  start  is  sudden,  while  in  other  eases  the  development 
extends  over  several  days.  The  patient  complains  of  severe  pain 
in  tlie  affected  extremity.  The  liml)  swells.  Sensation  is  lost. 
General  temperature  rises.  The  pulse  becomes  more  frequent, 
and  it  may  stop  altogetlier  in  tiie  threateneti  limb.  The  skin 
becomes  cold^  pale,  and  later  dark  blue,  and  vesicles  filled  with 
serum  may  rise  on  it.  When  local  death  has  occurred,  the  pain 
ceases.  As  a  rule,  a  distinct  line  of  demarcation  is  soon  estab- 
lished. 

Prognosis.— At  best  the  gangrenous  portion  of  the  limb  is, 
of  course,  irretrievably  lost,  but  besides  that  mortality  is  very 
high  (62  per  cent.). 

Treo/r?!^ /I ^— Prevention  can  consist  only  in  elevating  the 
limb  in  wiiieh  there  is  an  obstruction,  strengthening  the  heart, 
and  keeping  the  threatened  part  warm.  As  soon  as  a  line  of 
demarcation  is  establislied,  amputation  in  the  healthy  tissue 
shouhl  be  performed.  If  there  is  no  such  boundary  and  the 
gangrene  spreads  rapidly,  it  is  wise  to  do  the  same;  but  then 
the  outltjok  for  a  good  result  is  much  less  favorable. 


§  5.  Anaemia.  —  Great  loss  of  blood  immediately  after  con- 
finement or  during  the  puerpery  may  lead  to  a  state  of  amemia 
that  may  extend  over  montlis  and  even  years.  It  is  character- 
izeil  by  the  pale  color  of  the  skin,  general  weakness,  and  a  weak, 
rapid  pulse.  In  regard  to  treatment,  I  may  refer  to  what  has 
been  said  about  the  later  stage  of  convalescence  after  post- 
partum hemorrhage  (p.  o39).  A  sea  voyage  on  a  sailing  vessel 
or  a  slow  steamer,  or  a  change  either  to  a  milder  or  a  more  bracing 
climate,  is  also  to  be  recommended:  but  mountains  are  to  be 
avoided  on  account  of  the  low  atmospheiic  pressure,  which  may 
injuriously  affect  the  heart,  the  brain,  or  the  kidneys. 
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CHAPTER    VII. 

DISEASES   OF  THE    NERVOUS  SYSTEM. 

§  I.  Neuralgia  and  Pressure  Paralysis.  —  During  labor 
some  women  experience  a  violent  neuralgic  pain  in  one  of  the 
lower  extremities,  which  is  due  to  pressure  on  the  sacral  plexus. 
Sometimes  the  pain  is  localized  in  the  area  of  the  peroneal  nerve 
or  in  the  gluteal  region,  corresponding  to  the  superior  gluteal 
nerve.  In  some  cases  the  leg  is  thrown  violently  up  during  each 
uterine  contraction.  It  is  especially  a  generally  contracted  pelvis 
that  pred^poses  to  such  neuralgias,  while  in  a  flat  pelvis  the  pro- 
truding promontory  protects  the  nerve  trunks  against  pressure. 

The  same  pressure  that  causes  pain  during  labor  may  result 
in  paresis,  paralysis,  or  numbness  of  the  whole  lower  extremity 
or  particular  groups  of  muscles.  Thus  the  disturbance  may  be 
limited  to  the  area  innervated  by  the  peroneal  nerve,  which  is 
explained  by  this  nerve  orginating  from  the  lumbosacral  cord, 
which  receives  its  fibres  from  the  4th  and  5th  lumbar  nerve,  and 
crosses  the  brim  of  the  pelvis,  where  it  may  be  exposed  to  iso- 
lated pressure.  The  result  is  a  paralysis  of  the  anterior  and 
outer  muscles  of  the  leg,  in  consequence  of  which  the  foot  is 
thrown  into  strong  plantar  flexion  and  curved  inward. 

In  these  cases  the  paralysis  is  similar  to  that  occurring  in 
the  upper  extremity  of  a  person  who  falls  asleep  with  the  arm 
hanging  over  the  back  of  the  chair,  and  to  most  cases  of  what 
has  been  described  as  anaesthesia  paralysis.*  It  is  especially 
frequent  after  forceps  delivery,  but  has  been  observed  also  in 
spontaneous  labor  with  vertex  or  face  presentation.  In  most 
cases  this  paresis  or  paralysis  from  pressure  passes  oiT  in  a  few 
days,  but  after  severe  injury  the  lameness  may  remain  for  months 
or  years.  Sometimes  hemiplegia  occurs  during  delivery  or  in 
the  puerperium,  which  is  due  to  apoplexy  or  embolism.  Para- 
plegia has  also  been  observed,  but  is  very  rare. 

Diagnosis, — In  cases  of  lameness  after  difficult  forceps  delivery 
it  should  be  remembered  that  rxipture  of  the  symphysis  pubis 
gives  similar  symptoms.  Beginning  osteomalacia  also  is  accom- 
panied by  pain  and  lameness,  but  then  the  seat  of  the  pain  is 
in  the  bones  and  does  not  follow  the  course  of  the  nerves. 

Treatment. — For  the  neuralgia  of  labor  recourse  must  be  had 
to  subcutaneous  injections  of  morphine  and  to  inhalation  of 
chloroform. 

The  paralysis  should  be  treated  with  faradization,  massage, 
hydrotherapeutics,  and  injection  of  strychnine  into  the  affected 
muscles. 


*  Garrigues,  "Anaesthesia  Paralysis,"  Amer.  Jour.  Med.  8ci.,  Jan.,  1897,  and 
Diseases  of  Women,  3d  ed.,  p.  208  ;  Gynecology,  1905,  p.  86. 
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§  2.  Neuritis  and  Polyneuritis.  —  In  some  of  the  above- 
meDtioned  cases  t!ie  injured  nerves  may  become  infiamed, 
and  the  inflanitnalion  may  extend  from  the  pelviis  to  the  inferior 
extreniity.  but  tlie  origin  ijs  plainly  traumatic  and  referable  to 
the  time  of  labor. 

In  otlier  cases  a  pelvic  exudation  brouglit  on  by  infianmiation 
following  labor  may  press  on  h  nerve  trunk  and  give  rise  to  pain 
and  lameness,  which  symptoms  will  then  begin  some  time  after 
labor. 

In  other  instances,  again,  symptoms  of  neuritis  appear  from 
1  to  3  weeks  after  childbirth,  whicli  in  no  way  can  be  referred  to 
pressure  on  nerve  trunks  during  or  after  labor. 

The  affection  does  not  seem  to  be  very  rare,  since  a  compara- 
tively large  number  of  cases — 38 — has  been  repfirted  within  a 
few  years.  With  the  material  at  present  known,  2  forms  may 
be  distinguislied, — a  localized  and  a  diffuse, — and  the  localized  is 
again  subdivided  into  an  arjn  type  and  a  leg  type. 

The  locahzed,  or  lighter,  form  begins  for  the  most  part  in 
the  arms.  Either  one  or  lioth  upper  extremities  may  be  affected. 
It  is  especially  the  median  and  ulnar  nerves  that  liecome  tlie 
seat  of  the  disease.  More  rarely  the  lower  extremities,  and  then 
generally  only  one  of  them,  are  atlfected.  It  is  particularly  the 
sciatic  nerve  that  suffers.  Sometimes  tlie  neuritis  of  the  lower 
lindis  is  consecutive  to  that  of  the  upper.  The  muscles  of  the 
trunk  may  also  be  affected. 

Symptinns. — Tlie  atTected  nerves  become  sensitive  to  pressure; 
the  patient  suffers  great  pain.  In  some  cases  there  was  a  burning 
and  pricking  sensation  in  the  hands.  The  nmscles  innervated 
by  tlie  inflamed  nerve  become  lame  or  jvaralyzeii.  Sometimes 
they  are  contracted.  In  some  cases  the  atTected  area  is  numb 
or  antpsthetic,  and  occasionally  the  seat  of  cramps.  Reflexes 
may  undergo  changes.  Often  the  affected  part  l>ecomes  cedema- 
toiis.  Later  tlie  muscles  atrophy,  and  the  nerves  show  the 
reaction  of  degeneration. 

The  prognosis  in  this  form  is,  as  a  rule,  favorable,  the  disease    _ 
ordinarily  ending  in  recovery.  ■ 

The  diffuse,  or  genemlized,  form  is  much  rarer,  but  also  much 
more  severe.  The  cerebral  nerves  become  ini[)licateiL  There 
may  be  paralysis  of  the  eye  muscles,  di[>loj)ia,  and  vertigo. 
Paralysis  of  the  pneiimogastric  nerve  causes  ditficult  deglutition 
and  respiration,  wiiich  has  even  been  fatal.  But,  generally, 
even  in  this  worst  form  tlie  prognosis  is  better  than  one  would 
expect  frfun  tlie  serious  comiition  present,  experience  having 
shown  that  great  improvement  and  even  complete  recovery 
may  follow. 

The  etiology  is  by  no  means  clear  and  probably  not  uniform. 
Loss  of  blood,  anicmia,  alcoholism,  syphilis,  cachexia,  and  mar 
mus  seem  to  liave  been  at  least  predisposing  causes  in  some 
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Uncontrollable  vomiting  in  pregnancy  may  also  give  rise  to 
neuritis  after  the  birth  of  the  child.  Some  cases  develop  in  con- 
nection with  phlegmasia  alba  dolens;  many  are  undoubtedly 
of  septic  or  toxaemic  origin. 

Treatment. — Rest  in  bed  or  on  a  lounge  is  imperative.  In  the 
beginning  an  ice-bag  or  hot  applications  may  have  a  soothing 
effect.  The  hypodermic  injection  of  carbolic  acid  with  or  without 
morphine  is  a  more  active  cure. 

R   Acidi  carbolic! Ti\,x  (60  centigrammes) 

Morphinse  sulphatis gr.  v  (30  centigrammes) 

Aqu£D  destillatsD 51  (30  grammes). — M. 

Of  this  mixture  "ixv  are  injected  once  daily  deep  into  the 
tissue,  close  up  to  the  nerve.  Unguentum  hydrargyri  and 
unguentum  belladonna^,  equal  parts,  may  be  used  for  inunction 
or  application.  Internally  the  sodium  salicylate,  salol,  iodides, 
quinine,  iron,  arsenic,  and  strychnine  are  indicated  as  resolvents 
and  tonics.  Phenacetin,  antikamnia,  and  opiates  are  needed  to 
combat  the  pain.  At  a  later  period,  after  all  pain  has  ceased, 
galvanism  and  faradism  should  be  used  to  hasten  restitution 
of  the  nerves  and  prevent  atrophy  of  the  muscles.  The  electric 
treatment  may  to  advantage  be  combined  with  massage  and 
passive  movements.  Last  of  all,  recourse  may  be. had  to  active 
gymnastics. 

If  there  is  a  pelvic  exudation,  this  should  be  combated  with 
hot  douches,  ichthyol  glycerin,  tincture  of  iodine,  the  galvanic 
current,  etc.* 

Neuritis  has  likewise  been  observed  in  pregnancy,  and  was 
also  then  allied  to  uncontrollable  vomiting.  Both  lower  limbs 
and  the  back  were  affected.  There  were  hyperesthesia  of  the 
special  senses  and  irregular  action  of  the  diaphragm.  The  case 
had  a  fatal  issue,  and  the  autopsy  revealed  degeneration  of  nearly 
all  the  nerves  of  the  body,  especially  the  phrenic  nerve.  Under 
these  circumstances,  as  in  many  of  the  cases  occurring  during 
the  puerperium,  the  affection  is  doubtless  of  toxaemic  origin. 

§  3.  Tetanus  and  Tetanoid  Contractions. — When  the  author 
published  his  investigation  about  these  conditions,*  which  had 
the  honor  of  being  translated  in  full  in  the  Archives  Gin^ales  de 
MMecine  of  Paris,  this  disease  was  hardly  mentioned  in  text- 
books on  obstetrics.  He  collected  57  cases,  but  a  later  investi- 
gator has  brought  the  material  up  to  106  cases,  and  of  late  years 
reports  have  increased  in  number. 

In  America  and   Europe  puerperal  tetanus  is  a  very  rare 

'  For  further  particulars  see  Garrigues,  Diseases  of  Women,  3d  ed.,  p.  6W;  Gy- 
necology, 1905,  p.  366. 

'Garrigues,  "Obstetrical  Tetanus  and  Tetanoid  ContractioDB, "  Amer.  Jour. 
Obstetrics,  Oct.,  1882. 
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disease,  while  it  is  quite  common  in  India,  not  only  as  compared 
with  its  appearance  in  other  countries,  but  also  with  tetanus 
from  other  causes  in  the  same  country. 

Etiology. — We  now  know  that  the  real  morbific  agent  in  teta- 
nus is  the  tetanus  bacillus,  a  microbe  which  produces  a  kind  of 
poison  much  like  strychnine,  and  which  has  been  found  in  the 
cavity  of  the  uterus  of  several  patients  affected  with  puerperal 
tetanus.  This  bacillus  is  found  in  earth  and  may  be  brought  by 
midwives  occupying  themselves  with  farming  or  gardening.  It 
muy  find  its  way  from  sweepings  to  the  genitals,  and  it  may  be 
carried  from  one  patient  to  another  on  the  hands  of  the  physi- 
cian or  nurse;  but  more  frequently  it  is  brought  in  on  dressing 
material  or  in  water  used  for  injections.  However,  since  puerpe- 
ral tetanus  is  such  a  rare  disease,  and  on  the  other  hand  tetanus 
of  the  new-born  child  is  so  common,  there  must  be  other  factors 
which  play  a  rdle  in  the  production  of  the  disease. 

Gelatin  injected  subcutaneously  as  a  haemostatic  has  in  a 
number  of  cases  given  rise  to  tetanus,  the  bacillus  tetani  being 
frequently  found  in  commercial  gelatin.  In  order  to  eradicate 
it,  it  has  been  advised  to  boil  the  gelatin  at  least  10  minutes. 

Besides  the  already  mentioned  influence  of  a  hot  climate, 
other  predisposing  or  concomitant  causes  Reserve  attention. 
Thus,  the  negro  race  is  much  more  liable  to  this  infection  than 
the  white  race.  The  disease  is  more  common  in  the  wet  season. 
It  appears  much  more  frequently  in  country  practice  than  in 
cities;  and  at  a  time  when  antiseptic  midwifery  was  unknown  or 
in  its  infancy,  and  when  epidemics  of  '*  puerperal  fever''  raged 
in  lying-in  hospitals,  tetanus  was  hardly  ever  seen  in  these 
institutions. 

Advanced  age,  primiparity,  and  mental  excitement  have 
some  influence,  and  hemorrhage  is  a  most  important  factor. 
Prolonged  lactation  has  a  similar  effect.  In  several  cases  the 
patients  have  risen  too  early  and  exposed  themselves  to  wet 
and  cold,  by  which  perspiration  and  lochial  discharge  were 
suddenly   checked. 

The  disease  is  much  oftener  allied  with  abortions  than  with 
deliveries  at  term.  Operations,  especially  artificial  abortion, 
artificial  detachment  of  the  placenta,  and  version, — in  other 
words,  operations  in  which  a  hand  or  a  finger  is  introduced  into 
the  uterus, — favor  the  outbreak.  Retention  of  the  placenta  or 
parts  of  it  has  also  been  found  in  several  cases. 

Symptoms. — Tetanus  may  arise  any  time  during  the  1st 
month  after  confinement,  but  generally  it  does  so  before  the 
6th  day.  In  rare  cases  it  has  appeared  in  pregnancy  or  during 
labor.  It  does  not  in  any  way  differ  from  tetanus  produced 
under  other  circumstances.  It  is  characterized  by  tonic  con- 
tractions of  the  voluntary  muscles,  intercurrent  convi^ 
and  increased  reflex  irritability.     It  begins  alwmy^ 
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the  neck.  Sometimes  lockjaw — inability  to  open  the  mouth  on 
account  of  contraction  of  the  masse ters — is  the  first  symptom 
noticed.  In  other  cases  difficulty  in  swallowing,  produced  by 
the  constriction  of  the  pharyngeal  muscles,  in  others  again  stiflF- 
ness  of  the  neck  opens  the  scene.  The  mouth  is  drawn  so  as  to 
simulate  a  smile,  so-called  risus  sardonicus,  contrasting  with  the 
corrugated  eyebrows  and  the  general  facial  expression  of  anxiety 
and  suffering.  During  a  paroxysm  the  eyes  are  drawn  back  in 
their  sockets  and  remain  wide  open.  The  pupils  become  much 
contracted  and  do  not  react  to  light.  Whether  the  face  becomes 
pale  or  flushed  and  swollen  depends  upon  the  condition  obtaining 
in  the  larynx. 

Soon  the  muscular  contractions  extend  from  the  head  and 
neck  to  the  trunk  and  the  extremities.  As  a  rule,  the  muscles 
of  the  posterior  surface  of  the  body  are  more  contracted  than 
those  in  front,  so  that  under  a  paroxysm  the  patient  rests  only 
on  the  head  and  the  heels — opisthotonus.  The  forward  flexion, 
emprosthotonus,  is  much  rarer. 

Generally  the  contractions  of  the  muscles  are  painful,  and 
sometimes  there  is  felt  a  particularly  severe  pain  in  the  epigas- 
tric region,  which  probably  is  due  to  tetanic  contractions  of 
the  diaphragm.  \i\  consequence  of  the  pain  the  patient  com- 
monly becomes  the  victim  of  restlessness  and  insomnia,  but  the 
intelligence  remains  unimpaired. 

The  temperature  in  most  cases  rises,  and  may  even  reach 
107.6*^  F.  There  is  especially  an  elevation  towards  evening. 
Exceptionally  the  temperature  is  subnormal.  The  sweat  secretion 
augments.    The  pulse  is  weak  and  rapid. 

Sometimes  micturition  is  difficult  and  painful,  or  the  bladder 
empties  itself  involuntarily.  The  bowels  are  generally  constipated 
but  sometimes  involuntary  evacuations  occur.  As  a  rule,  the 
urine  does  not  contain  albumin. 

Prognosis. — Puerperal  tetanus  may  last  from  a  few  hours 
to  a  month,  but  rarely  over  8  days.  It  ends  nearly  always 
fatally  (of  106  patients  only  12  survived).  After  abortion  the 
mortality  is  still  greater  than  after  labor  at  term.  The  cause  of 
death  is  asphyxia  or  exhaustion  from  pain  and  lack  of  sleep. 

Diagnosis, — Tetanus  is  easily  distinguished  from  eclampsia^ 
the  only  common  feature  being  convulsions.  Eclampsia  is  com- 
monly combined  with  albuminuria,  and  there  are,  as  a  rule, 
casts  in  the  urine.  In  tetanus,  with  rare  exceptions,  the  urine 
does  not  contain  either  casts  or  albumin.  Eclampsia  is  usually 
ushered  in  by  forebodings,  such  as  cardialgia,  headache,  vertigo, 
crdema  of  face  and  hands,  light  twitchings  of  the  facial  muscles; 
tetanus  comes  on  suddenly.  In  eclampsia  the  convulsions  are 
clonic,  or  alternately  clonic  and  tonic;  in  tetanus  they  are  tonic 
with  exacerbations.  During  an  eclamptic  attack  the  patient  is 
unconscious,  and  the  convulsions  are  followed  by  deep  coma;  in 
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tetanus  the  intellect  is  perfectly  preserved  throughout  the  course 
of  the  disease.  The  tetanic  convulsions  may  be  brought  on  by 
touch,  noise,  or  similar  sensory  impressions;  nothing  of  the  kind 
is  the  case  with  eclampsia.  In  the  latter  disease  the  patient,  as 
a  rule,  feels  much  less  pain.  The  temperature  is  not  so  high. 
The  pupils  are  dilated ;  in  tetanus  they  are  contracted. 

The  diagnosis  from  epilepsy  cannot  present  much  difficulty 
either.  The  patient's  history  reveals  that  she  is  accustomed 
to  such  seizures.  Often  an  aura  is  present.  The  contractions 
may  at  first  be  tonic,  but  soon  they  assume  the  clonic  type. 
They  are  accompanied  by  loss  of  consciousness.  The  temperature 
is  normal  or  scarcely  raised.  The  attack  lasts  at  most  J  hour. 
There  are  long  intervals  between  the  attacks. 

The  differentiation  from  hysteria  may  be  more  diflScult. 
Indeed,  all  the  muscles  of  the  body  may  become  tetanically 
contracted  by  hysterical  spasms.  Commonly  the  history  will 
disclose  that  the  patient  is  subject  to  similar  attacks.  There 
are  generally  fits  of  laughing  or  crying  or  tossing  about  in  the 
bed,  or  some  display  of  an  egotistical  interest  in  the  morbid 
phenomena,  or  sudden  changes  from  one  state  to  another,  which 
give  the  disease  a  peculiar  stamp  and  form  a  picture  essentially 
different  from  that  of  the  poor  being  racked  by  tetanus,  with  its 
constant  contractions,  only  interrupted  by  paroxysms  in  which 
they  increase  in  intensity  and  spread  to  points  heretofore  at  rest. 

Tetanus  must  also  be  differentiated  from  symptomatic  tonic 
convulsions.  Local  affections  of  the  brain  or  cord  may  be  dis- 
tinguished by  the  history,  want  of  paroxysms  induced  by  reflex 
action,  and  the  absence  of  periodical  remissions.  In  affections 
of  the  nerve-centres  the  tetanic  contraction  is  limited  to  the 
upper  or  lower  extremity,  and  it  is  soon  followed  by  paralysis 
of  the  same  parts. 

Cases  of  general  excitement  of  the  whole  nervous  system  are 
characterized  by  a  different  history,  a  marked  contrast  between 
the  most  severe  paroxysms  and  complete  relaxation,  and  an 
entirely  different  course. 

Tetanic  contractions  may  occur  in  diseases  in  which  the  blood 
is  in  an  abnormal  condition,  such  as  smallpox,  scarlet  fever, 
typhoid  fever,  pyaemia,  uraemia,  etc.  Here  the  tetanic  con- 
tractions appear  at  irregular  intervals.  If  they  are  due  to 
malaria,  they  are  intermittent. 

If  tetanus  is  limited  to  certain  groups  of  muscles,  it  mi^ht 
be  confounded  with  tetanic  contraction  due  to  local  irritation 
of  certain  nerves,  but  by  following  the  course  of  the  disease  its 
nature  will  soon  become  clear. 

Pathology, — Autopsies  show  hyperspmia  and  a  diffuse  growth  of 
connective  tissue  in  the  brain,  the  spinal  marrow,  and  the  meninges. 

Treatment, — With  our  present  knowledge  of  the  true  nature  of 
the  disease,  our  treatment  must  first  of  all  be  directed  against  the 
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invasion  of  tetanus  bacilli.  As  to  prophylaxis,  besides  following 
the  general  rules  for  aseptic  and  antiseptic  midwifery,  special  pre- 
cautions should  be  taken  if  gelatin  is  used.  (See  p.  829.)  When 
the  disease  breaks  out,  tetanus-antitoxin  should  be  injected  hypo- 
dermically  or  into  the  spinal  canal  between  the  first  and  second 
lumbar  vertebrae  (compare  p.  206),  or  perhaps  even  right  into  the 
brain  after  trephining. 

The  Bacelli  treatment  —  subcutaneous  injection  along  the 
spinal  column,  beginning  at  the  neck,  of  J  to  §  minim  of  pure 
carbolic  acid  in  a  2  or  3  per  cent,  solution,  every  2  hours — has 
given  better  results  than  any  serum  and  is  much  more  accessible.^ 

It  is  also  rational  to  try  to  clean  out  the  uterine  cavity  by 
copious  antiseptic  injections.  The  mortality  being  so  enormous, 
we  may  in  the  beginning  of  the  disease  try  by  vaginal  hysterec- 
tomy to  remove  the  focus  of  infection. 

At  the  same  time  the  terrible  sufferings  of  the  patient  call  for 
alleviation.  Opium  seems  to  have  done  little  or  no  good.  Chloro- 
form and  ether  have  sometimes  been  useful,  but  in  other  cases 
increased  the  pain.  Chloral,  in  doses  of  15  grains  (1  gramme)  by 
the  mouth  or  from  ^  to  1  drachm  (2-4  grammes)  by  the  rectum, 
has  given  better  results  than  most  other  drugs.  Nitrite  of  amyl 
has  also  antispasmodic  effect  and  is  easily  given  in  the  dose  of  2 
or  3  drops  by  inhalation.  Bromides  may  also  contribute  to  the 
patient^s  comfort. 

On  account  of  the  hyperaemia  of  the  central  nervous  system, 
ice-bags  on  the  head  and  along  the  spine  and  cold  baths  are 
indicated.  Warm  baths  may  be  used  to  tranquillize  the  nervous 
system.  A  turpentine  enema  may  act  as  a  useful  counter-irritant. 
At  a  later  stage  of  the  disease  iodides  may  be  given  in  order 
to  reduce  the  new-formed  connective  tissue. 

Tetanoid  Contractions. — Besides  true  tetanus,  tetanoid 
contractions  are  found  in  connection  with  pregnancy  and  lacta- 
tion. They  differ  from  true  tetanus  by  being  intermittent  or 
having  an  hysteric  character,  but  they  may  be  grave  enough 
to  cause  the  patient's  death. 

Tetany  is  specifically  intermittent  and  occurs  only  during 
pregnancy  or  in  consequence  of  lactation  (see  p.  336). 

§  4.  Eclampsia. — We  have  said  above  that  eclampsia,  if  it 
breaks  out  during  labor,  may  continue  for  several  days  in  the 
puerperium.  It  may  also  begin  during  this  period  and  then 
generally  wnthin  a  few  days  after  delivery.  As  to  the  description 
of  the  disease  and  its  treatment  the  reader  is  referred  to  what 
has  been  said  above  (pp.  339-348). 

§  5.  Insanity. — Since  the  time  of  Hippocrates  it  has  been  a 
general  belief  that  pregnancy,  parturition,  and  lactation  are  apt 

>  Medical  Record,  October,  1899,  p.  593  ;  November  29,  1902,  p.  855. 
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to  produce  mental  disease.  That  psychoses  are  common  in  one 
of  these  conditions  related  to  the  propagation  of  mankind  is 
irrefutable,  but  in  order  not  to  lay  too  much  weight  on  them  as 
etiological  factors  in  the  production  of  insanity  we  must  remem- 
ber that  the  whole  cycle  of  pregnancy,  parturition,  and  lactation 
takes  from  IJ  to  2  years,  and  then  ordinarily  begins  anew.  Con- 
sequently a  very  large  number  of  women  between  20  and  40  years 
of  age  are  in  one  of  these  conditions,  and  it  could  therefore  hardly 
be  expected  that  we  should  not  find  a  correspondingly  great  num- 
ber of  cases  of  insanity  beginning  in  women  in  these  conditions. 

If  child-bearing  had  a  very  marked  effect  on  the  production 
of  insanity,  there  would  be  a  much  larger  number  of  insane 
women  than  insane  men;  but  the  reports  of  alienists  show  that 
there  is  little  difference  in  regard  to  frequency  of  insanity  among 
the  two  sexes,  with  a  slight  preponderance  on  the  male  side. 
This  difference  is  accounted  for  by  the  greater  frequency  of 
alcoholism  and  syphilis  in  men.  But  these  two  diseases  could 
not  possibly  tip  the  scales  to  the  male  side  if  the  physiological 
process  of  child-bearing  in  itself  were  so  powerful  an  element  in 
the  production  of  insanity  as  it  generally  has  been  thought  to  be. 

Nevertheless  there  are  many  features  of  the  child-bearing 
process  which  may  make  the  patient  fall  a  victim  to  mental 
disease  or  may  favor  an  outbreak  of  insanity  in  a  person  with 
hereditary  disposition  in  this  direction.  During  pregnancy  the 
chemical  composition  of  the  blood  changes,  and  the  nervous 
system  becomes  more  sensitive.  Parturition  is  accompanied 
by  great  pain,  severe  congestion  of  the  brain,  and  often  con- 
siderable loss  of  blood,  either  before,  during,  or  after  labor. 
Many  women,  especially  among  those  who  have  become  impreg- 
nated out  of  wedlock  or  who  are  living  in  poverty,  are  apt  to 
undergo  great  emotions  from  shame,  contrition,  and  fear  for  the 
future. 

There  is  no  specific  form  of  puerperal  insanity  that  can  be 
recognized  by  its  symptoms,  such  as  alcoholism  or  epilepsy. 
The  clinical  aspect  of  the  disease  is  the  same  as  when  it  occurs 
outside  of  pregnancy  and  the  puerperal  state. 

From  an  etiological  stand-point  we  may  distinguish  idio- 
pathiCy  infectiouSj  and  toxic  insanity. 

Idiopathic  insanity  may  be  due  to  hereditary  disposition  or 
any  of  the  weakening  factors  mentioned, — loss  of  blood,  pain, 
or  emotions.  It  is  much  more  frequent  in  primiparae  than  among 
those  who  have  had  children  before.  It  begins  often  during 
pregnancy  as  mere  sadness,  which  develops  into  melancholia 
with  tendency  to  suicide.  During  parturition  a  psychical  epilepsy 
may  break  out.  The  patient  suddenly  becomes  very  excited. 
Her  face  is  flushed,  the  eyes  are  staring,  her  actions  are  impulsive 
and  incoordinated.  She  may  attack  her  friends  or  kill  her  child. 
This  period  of  excitement  may  last  for  one  or  more  hours,  after 
53 
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which  the  patient  falls  asleep  as  after  an  epileptic  attack,  and 
when  she  awakes  there  is  complete  amnesia  in  regard  to  all  that 
has  happened  during  the  stage  of  agitation.  In  some  cases  of 
this  kind  the  patient's  previous  history  proves  that  she  has  been 
suffering  from  true  somatic  epileptic  attacks  at  an  earlier  period. 
This  form  has^  of  course,  great  medicolegal  interest,  since  the 
culpability  for  the  acts  committed  by  the  patient  during  the 
attack  may  be  claimed  or  denied. 

Excessive  loss  of  blood  may  produce  acute  delirium  with  an 
asthenic  type,  like  that  caused  by  inanition.  It  may  end  in 
recovery  after  a  short  time,  or  lead  to  death  or  a  secondary 
psychosis. 

Infectiovs  insaniiy  is  a  resvilt  of  puerperal  infection.  It  may 
follow  after  local  inllammatory  conditions  in  the  genitals,  such 
as  colpitis,  endometritis,  or  salpingo-onplioritis,  as  well  as  after 
serious  general  sepsis^  especially  encephalitis  or  meningitis. 
Sometimes  it  is  due  to  embolism  from  phlebothrombosis  or  from 
endocarditis. 

The  attack  comes  generally  from  4  to  10  days  after  delivery. 
There  is  no  prodromal  stage  or  a  very  short  one  of  mental  de- 
pression. In  most  eases  the  patient  has  fever  due  to  the  inflam- 
mation, but  the  attack  may  also  come  with  normal  temperature. 
From  a  dull  and  apathetic  condition  the  patient  suddenly  passes 
into  a  state  of  restlessness  and  agitation,  Hallucinafions  of  one  or 
more  senses  are  always  present.  There  is  incoherence  of  thought 
and  action.  The  entire  list  of  psychosensory  and  psychomotor 
symptoms  is  apt  to  occur  without  order  or  system. 

The  prognosis  depends  largely  on  the  patient's  physical  con- 
dition. The  disease  may  end  fatally  or  in  recovery  within  a  short 
time,  and  the  mortality  is  consideralile;  or  it  may  lead  to  ordi- 
nary melancholia  or  mania,  which  may  last  for  several  months, 
and  whicli  also  may  end  in  recovery  or  in  final  dementia. 

Toxic  in  sanity  is  due  to  the  presenee  of  a  poison  in  the  blood, 
especially  to  unemia,  which  may  lie  allied  to  eclampsia  or  not. 
Immediately  or  a  day  or  two  after  the  patient  awakes  from  the 
sopor  following  the  eclamptic  attack,  her  mental  faculties  are 
unbalanced.  She  has  no  fever,  but  suffers  from  hallucinations, 
some  restlessness,  and  a  tendency  to  melancholy.  This  condition 
lasts  only  from  1  to  3  days  and  always  ends  in  recovery. 

Lactation  as  such  plays  no  rSle  in  the  production  of  insanityj 
The  greater  tendency  to  nervous  and  mental  disease  found  during 
the  first  few  months  after  delivery  finds  its  natural  explanation 
in  the  other  causative  elements  mentioned  ai)ove.  The  psychoses 
observed  at  this  time  have  nothing  specific  in  their  clinical  fea- 
tures*  They  are  the  same  as  might  occur  in  any  other  woman  at 
any  other  time.  It  is  unlikely  that  the  milk  has  any  deleterioui 
effect  on  the  child,  but  since  lactation  is  a  drain  on  the  mother' 
strength,  it  should  be  discontinued. 
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Prognosis. — Insanity  developed  in  the  early  part  of  preg- 
nancy generally  improves  towards  the  end,  while  that  starting 
in  the  later  months,  as  a  rule,  becomes  worse  during  the  puer- 
perium.  Upon  the  whole  the  prognosis  is  favorable,  the  disease 
commonly  ending  in  recovery,  and  this  occurring  in  compara- 
tively short  time — from  3  to  5  months.  Only  septic  insanity 
is  arcompanied  by  a  great  mortality* 

Treatment, — Threatening  symptoms  being  sleeplessness^  head* 
ache,  and  loss  of  appetite,  a  free  use  of  hypnotics,  anodynes, 
and  substantial  food,  assume  therefore  in  such  cases  the  character 
of  prophylactics.  For  producing  sleep  alcoliol  is  the  best  of  all 
remedies, 

A  question  of  paramount  practical  importance  that  presents 
itself  to  the  obstetrician  is  whether  in  a  case  of  insanity  developed 
during  pregnancy  the  latter  shall  be  allowed  to  go  on  or  shall 
be  interrupted.  Since  nowadays  less  influence  on  the  production 
of  insanity  is  attributed  to  the  pregnant  condition  than  formerly, 
some  think  that  the  presence  of  pregnancy  in  itself  is  not  suHieient 
to  warrant  the  induction  of  artificial  abortion.  But  even  these 
approve  of  it  when  the  patient  loses  strength  and  flesh,  or  if  she 
must  be  forcibly  restrained,  or  if  it  is  necessary  to  feed  her  with 
the  stomacli-pump.  Personally  I  do  not  share  their  opjiosition 
to  recourse  being  had  to  abortion.  It  appears  to  nie  that,  even 
apart  from  the  question  whether  or  not  anything  is  to  be  gained 
in  regard  to  the  curability  of  the  mother's  insanity  by  inter- 
rupting her  pregnancy,  it  is  better  to  do  so  in  the  interest  of  the 
child  and  society.  Knowing  how  hereditary  a  disease  insanity 
is,  it  is  humane  not  to  expose  the  child  to  be  born  with  such 
a  hurtle n,  and  it  is  justifiable  to  spare  the  human  race  from  ao 
addition  to  its  membership  of  such  doubtful  value. 

During  labor  the  olistetrician  will  watch  the  patient  and 
restrain  her  from  doing  any  harm  to  herself  or  others,  especially 
her  child.  After  labor  he  should  as  soon  as  feasible  place  the 
woman  in  an  asylum,  where  she  can  be  under  the  care  of  physi- 
cians with  special  training  in  the  treatment  of  mental  disease. 
But  before  tliis  can  be  done  there  are  duties  for  the  obstetrician 
to  perform  towartls  the  unf«utnnate  person.  If  there  has  been 
great  loss  of  blood,  subcutaneous  or  intravenous  injection  of 
normal  salt  solution  is  indicated.  It  is,  furthermore,  of  the 
greatest  importance  to  feed  the  patient.  In  this  direction  some- 
thing may  be  obtained  by  rectal  alimentation,  but  it  is  not 
sufficient  under  the  given  circumstances.  If  the  patient  refuses 
to  take  nourishment,  she  must,  therefore,  be  methodically  fed 
by  the  stomach-pump. 

If  the  insanity  is  due  to  infection,  the  obstetrician  will  have 
to  treat  this  as  he  would  do  otherwise;  but  at  the  same  time  he 
should  pay  special  attention  to  the  jiatient's  nervous  system. 
Her  excitement  may  perhaps  be  soothed  by  a  wet  pack  or  & 
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warm  bath.  If  she  is  feverish,  ice-bags  applied  to  her  head  and 
spine  or  sponging  with  alcohol  and  cold  water  may  be  useful. 
Psychosensory  irritation  calls  for  opiates;  the  psychomotory  is 
quieted  by  hydrobromate  of  hyoscine  (gr.  rh — 0.6  milligramme 
—  hypodermically  or  gr.  t?|^ — 1.2  milligrammes  —  by  the  mouth). 

In  cerebral  congestion  ergotine  is  sometimes  valuable. 

In  the  restless  form  it  is  of  great  importance  to  produce 
sleep,  for  which  unusually  large  doses  of  hypnotics  may  be  re- 
quired. Trional  or  sulphonal  may  be  given  in  doses  of  gr.  xxx 
(2  grammes),  paraldehyde  in  doses  of  3ii  (8  grammes)  or  even 
Siiss  (10  grammes). 


CHAPTER    VIII. 

ERUPTIVE    FEVERS. 

Scarlet  fever  is  a  rather  rare  complication  of  childbirth. 
Sometimes  the  exposure  seems  to  have  taken  place  at  a  com- 
paratively remote  date,  and  it  makes  the  impression  as  if  the 
infection  had  been  kept  back,  but  was  furthered  by  the  occur- 
rence of  childbirth  with  its  inevitable  wounds  in  the  genital 
canal,  through  which  the  infecting  agent  probably  gains  access 
to  the  interior  of  the  body.  This  belief  is  based  upon  the  fact 
that  often  the  redness  first  appears  on  the  vulva,  that  the  vagina 
frequently  show^s  diphtheritic  infiltration,  that  there  commonly 
is  found  pelvic  inflammation,  and  that,  on  the  other  hand,  the 
throat,  as  a  rule,  is  much  less  affected  than  when  the  disease  is 
acquired  in  the  common  way,  which  probably  is  by  inhalation. 

It  has  also  been  noticed  that  the  incubation  is  unusually 
short  in  puerperal  scarlatina.  Whereas  ordinarily  there  pass 
from  5  to  7  days  between  the  exposure  and  the  outbreak  of  the 
disease,  puerperal  scarlatina  generally  appears  in  1  or  2  days. 
The  redness  shows  soon,  is  unusually  dark,  and  spreads  rapidly 
over  the  whole  body. 

The  germs  of  the  disease,  like  those  of  puerperal  infection, 
may  be  brought  on  the  hands  of  physicians  or  nurses,  on  dressing 
material,  or  through  the  air.  Puerpera*  do  not  seem  to  be  particu- 
larly apt  to  catch  the  disease,  otherwise  it  would  be  more  com- 
monly observed  in  them;  and  if  a  case  appears  in  a  lying-in 
hospital  no  great  difficulty  is  experienced  in  preventing  or  limit- 
ing its  spread. 

Prognons. — Scarlet  fever  is  a  serious  complication  of  the 
puerpery.  The  lochial  discharge  and  milk  secretion  often  stop. 
There  is  a  tendency  to  hemorrhage.  The  convalescence  is  tedious 
and  the  mortality  considerable. 

Diagnosis.— IhxerpersA  infection  can,  as  we  have  seen  above 
(p.  754),  give  rise  to  a  rash  which  resembles  that  of  scarlet  fever, 
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and  if  the  piitieiit  dies  soon  the  iliagnosi^  may  be  doubtfuL 
Otherwise  we  usually  have  no  great  difliculty  in  niaking  the 
diagivotsis,  in  wluch  we  are  guided  by  the  fuliowing  points.  The 
liisiory  of  the  case  may  bear  evidence  of  exposure  to  infeetion. 
The  peculiar  uniform  redness  is  di Bused  over  the  whole  body. 
A  similar  color  is  found  in  the  throat.  The  tongue  looks  like  a 
shawberry.  There  are  frequently  diphtheritic  exudations  in 
the  throat  or  in  the  vagina.  The  eruption  is  followed  by  a  wide- 
spread and  protracted,  often  rei)eatod,  desquanuition.  The 
kidneys  often  become  inflamed,  the  urine  containing  albumin 
and  casts.  If  the  child  or  another  person  who  ai)proaclu*s  the 
patient  became  similarly  affected,  it  would  be  strong  evidence 
in  favor  of  the  patient's  ailment  being  scarlet  fever. 

Treatment.— The  patient  should  at  once  be  isolated,  and, 
since  the  child  is  apt  to  catch  tlie  disease,  nursing  should  be 
discontinued.  Otherwise  the  case  should  be  treated  according 
to  general  rules  for  both  the  puerperal  condition  and  the  scarlet 
fever. 

Measc.ks  and  smallpox  are  rare  in  puerperal  women,  and 
do  not  offer  any  peculiarities,  exce|n  that  like  all  eruptive  fevers 
they  have  a  tendency  to  cause  hemorrliage. 

Erysipelas  is  not  so  very  rare,  and  it  is  a  dangerous  com- 
plication of  the  l>4ng-in  period.  It  ordinarily  starts  from  the 
genitals  or  the  breasts  (p.  801). 

The  identity  of  the  stre)>tococcus  found  in  puerperal  fever 
and  that  of  erysipelas  has  been  mentioned  above  (p.  726),  and 
likewise  the  similarity  between  the  far-spreading  cellulitis  of 
puerperal  infection  and  the  inHainmation  extending  all  over 
the  skin  in  erysipelas  (p.  739). 

TvpHoio  FEVER  is  uot  rare  either,  and  lias  an  unfavorable 
infiuence  on  the  puerperal  state. 

In  all  eruptive  fevers  nursing  should  he  discontinued. 


CHAPTER    IX 


OTHER    FEVER8. 

Malarial  Fever. — True  malaria  may  attack  a  w^onmn  in  the 
puerperal  state,  and  there  is  even  greater  susceptiliility  to  the 
malarial  poison  in  this  condition  than  outside  of  it.  But  there 
is  no  doubt  that  many  practitioners  lay  the  lilame  for  illness 
occurring  after  childbirth  on  malarial  infection,  while  in  reality 
it  is  due  to  puerperal  infection  and  sepsis.  From  a  practical 
stand-point  it  is  much  safer,  when  there  is  any  doubt,  to  treat 
the  case  as  f>uerperal.  For  the  diagm)sis  of  malaria  the  presence 
of  the   Plasmodium  in  the  blood  should   be  demonstrated.     If 
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the  intermittent  type  is  pronounced,  that  is  an  important  diag- 
nostic point;  but  often  the  fever  is  continuous  or  more  remittent. 

Malaria,  Uke  the  eruptive  fevers,  is  apt  to  cause  hemorrhage, 
and  occasionally  the  disease  may  appear  in  its  most  serious 
forms. 

During  the  attack  of  fever  the  milk  secretion  ceases  altogether, 
and  in  the  interval  it  is  diminished.  Whether  the  disease  can 
be  communicated  to  the  child  through  the  milk  is  an  unsettled 
question. 

In  women  who  had  malaria  before  confinement,  it  is  apt  to 
come  again  after  the  birth  of  the  child,  in  most  cases  on  the 
3d  day. 

Unusually  large  doses  of  quinine  may  be  needed  to  check 
the  fever.  It  is  best  to  give  it  in  full  doses  of  15  grains  or  more, 
repeated,  if  necessary,  3  times  a  day  or  oftener.  Since  it  does  not 
pass  into  the  milk,  it  is  safe  to  continue  lactation. 

A  moderate  fever  is  quite  frequently  due  to  constipation, 
and  vanishes  as  soon  as  the  bowels  are  moved.  In  many  cases 
it  is  due  to  sore  nipples  or  mastitis.  In  others  again  it  is  of  emo- 
tional origin.  Perfect  quiet  should  therefore  reign  in  the  lying-in 
room,  and  the  patient  should  be  carefully  guarded  against  all 
unpleasant  or  violent  impressions. 


PART  v.— NOTES  ON  DISEASES  OF 

CHILDREN. 


CHAPTER  I. 

DISEASES  OP  THE  NAVEL. 

The  navel,  offering  a  suppurating  sore,  often  becomea  a 
starting-point  of  disease  in  the  new-born  child. 

§  I.  Umbilical  Fungus. — Ordinarily  the  granulating  surface 
left  where  the  cord  has  fallen  off  heals  within  2  weeks  after  the 
birth  of  the  child.  Sometimes,  however,  this  does  not  take  place, 
and  the  navel  continues  to  secrete  a  purulent  fluid.  On  exami- 
nation a  small  mushroom-sliaped  granuloma — so-called  umhiliral 
Jtingus^'is  found  to  spring  from  the  site  of  t!ie  umbilical  cord. 
It  is  nearly  always  more  or  less  pediculated,  and  sometimes 
contains  remnants  of  the  omphalomesenteric  duct  in  the  shape 
of  a  fine  canal  covered  inside  with  a  single  layer  of  columnar 
epithelium.  Sometimes  the  unduHcal  vessels  resist  decay  longer 
than  the  surrounding  softer  tissue  of  the  stump  of  the  cord, 
forming  a  little  penis-like  protrusion.  This  little  growth  goes 
on  secreting  indefinitely;  but  the  cure  is  as  simple  as  it  is  effective. 
A  silk  thread  is  thrown  around  the  base  of  the  tumor  and  tight- 
ened. In  a  few  days  it  falls  off,  and  the  base  is  rapidly  covered 
w^th    epidermis. 

The  umbilicus  may  also  continue  to  secrete  pus  without  the 
formation  of  a  tumor — nmbiliral  niter.  It  should  be  cleaned 
witli  saturated  solution  of  boric  acid  or  Thiersch's  solution  and 
dressed  with  salicylic  acid  or  benssoate  of  sodium  mixed  with 
from  20  to  40  parts  of  amylum  or  talcum. 

S  2.  Hemorrhage— I  have  recommended  (p.  197)  to  tie  the 
cord  with  a  bow  and  rein  spec  t  the  cut  surface  before  leaving  the 
house  in  order  to  satisfy  ourselves  that  there  is  no  oozing 
througli  the  umbilical  vessels.  But  later  there  may  be  loss  of 
blood  from  the  area  of  separation  between  the  perishable  and 
the  permanent  portions  of  the  stump.  This  is  particularly  lial>!e 
to  happen  if  the  stump  is  cut  long  and  gets  dry,  or  if  the  dress- 
ing is  torn  off  without  soaking  it.  The  accident  has  most  often 
happened  in  children  affected  with  hereditary  syphilis. 

Perhaps  a  toucli  with  a  stick  of  lunar  caustic,  a  20  to  50  per 
cent,  solution  of  ferripyrin,  or  the  application  of  the  dry  extract 
of  suprarenal   capsule  substance  may  suffice  to  stop  bleeding. 
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If  it  does  not,  two  harelip-pins  should  be  passed  crosswise  through 
the  umbilical  cone  and  a  ligature  applied  around  them. 

If  the  child  is  suffering  from  haemophilia,  congenital  syphiUs, 
general  sepsis,  or  acute  fatty  degeneration,  even  this  mechanical 
haemostasis  may  be  futile,  since  new  bleeding  starts  from  the 
pinholes.  Sometimes  plaster  of  Paris  has  proved  successful  and 
in  other  cases  the  actual  cautery.  Persalts  of  iron  should  be 
avoided,  as  they  form  hard  scabs  under  which  moisture  accumu- 
lates and  gives  rise  to  sepsis. 

§  3,  Umbilical  Arteritis. — Sometimes  the  umbilical  arteries 
in  their  course  between  the  bladder  and  the  umbilicus  remain 
pervious,  and  the  suppuration  extends  from  the  stump  through 
these  vessels.  By  pressure  along  the  arteries  up  towards  the 
umbilicus  it  may  be  possible  to  press  out  a  little  pus.  The  sur- 
rounding connective  tissue  of  the  abdominal  wall  may  also  become 
inflamed — omphalitis — forming  a  subcutaneous  abscess  or  a 
deep  one  which  lies  in  direct  contact  with  the  peritoneum.  Such 
abscesses  should  be  laid  freely  open  and  dressed  with  the  above- 
mentioned  mild  antiseptic  solutions.  Carbolic  acid,  bichloride 
of  mercury,  and  iodoform  are  too  dangerous.  At  a  later  stage, 
bismuth,  oxide  of  zinc,  or  dermatol  may  be  used. 

§  4.  Umbilical  phlebitis  is  rarer  than  umbilical  arteritis,  but 
also  much  more  dangerous. 

All  these  umbilical  inflammations  are  due  to  the  entrance  of 
streptococci  and  staphylococci  from  the  umbilicus.  The  in- 
fection may  take  a  septic  or  a  pyoBtnic  form.  In  the  former  there 
is  a  general  dissolution  of  the  blood,  vomiting,  swelling  of  the 
abdomen,  pain,  and  great  sensitiveness,  due  to  peritonitis  which 
rapidly  ends  in  death.  In  the  pya?mic  form  the  prognosb  is 
somewhat  better.  Thrombi  and  abscesses  are  formed  in  different 
parts  of  the  body,  but  after  they  have  been  opened  and  have 
healed,  the  child  may  ultimately  recover. 

§  5.  Gangrene. — In  bad  cases  of  umbilical  inflammation  the 
anterior  abdominal  wall  may  become  gangrenous.  Then  dead 
tissue  should  be  removed  with  knife  or  scissors,  the  wound 
dressed  antiseptically,  and  the  flagging  strength  increased  by 
the  administration  of  alcohol  (1  or  2  teaspoonfuls  of  whiskey 
in  the  24  hours,  diluted  with  eight  times  as  much  water  and 
sweetened  with  sugar;  or  strong,  sweet  wine). 


CHAPTER    II. 

PUERPERAL    INFECTION. 

Infection  does  not  always  start  from  the  naveL  As  we  have 
Been  above  (p,  729) ,  it  may  also  enter  through  sores  in  the  mouth 
or  accidental  wounds;  or  it  may  come  from  decomposed  Hquor 
amnii  or  meconium  which  the  child  asjiires  into  its  lungs  if  it 
Ijegin.s  to  breathe  wljile  it  is  Btill  in  the  uterus;  or  it  may  be  due 
to  breathing  infected  air.  It  may  even  be  acquired  from  the 
Diother  before  birth,  microbes  perforating  and  passing  through 
the  normal  partition  between  the  maternal  and  fetal  organisms. 

tJeneral  septicicmia  is  nearly  always  fatal. 

We  may  often  prevent  the  disease  by  following  the  rules 
of  antisejjsis.  The  child  should  be  kept  clean.  The  navel  should 
be  dressed  antiseptically.  The  room  should  l>e  well  ventilated. 
The  person  who  takes  care  of  the  mother  and  child  during  the 
l^'ing-in  period  should  always  disinfect  her  hands  l>efore  manipu- 
lating the  child,  and  should  attend  to  tlie  child  before  touching 
the  mother.  Tlie  child  should  not  lie  in  the  same  bed  with  the 
nKither. 

If  infection  takes  place  and  is  locahzcd.  it  should  be  treated 
by  antiseptic  applications.  Abscesses  should  be  opened  and 
dressed.     The  only  internal  remedy  of  any  value  is  alcohol. 


CHAPTER   II  K 

GONORRHOSAL     INFErTlON. 

§  1.  Ophthalmia  Neonatorum. — Ophthalmia  of  the  new- 
born child,  or  tiphthnlrfifiblennorrhaa,  is  a  purulent  conjunctivitis 
produced  by  the  entrance  of  the  gonococcus  of  Neisser  into  the 
conjunctival  sac.  As  a  rule,  the  infection  takes  place  while  the 
child  is  being  pressed  through  the  vagina  and  vulva  of  the  mother; 
or,  after  delivery  of  the  head,  if  it  hangs  down  into  the  collection 
of  blood,  mucus,  ami  lirpior  amnii  accumulated  upon  the  couch, 
between  the  thighs  of  the  mother:  or,  if  the  child  dips  its  hands 
into  this  unwholesome  lake  or  against  tlie  maternal  genitals, 
and  then  carries  them  to  its  eyes. 

The  infecting  agent  may  also  be  carried  from  one  patient 
to  another  by  doctors,  mid  wives,  or  nurses:  or  the  disease  may 
be  acquired  in  a  bath,  if  the  same  water  is  used  for  several  children. 

Much  more  rarely  the  child  already  has  the  diplococci  in  its 
eyes  when  it  leaves  its  mother's  body.  This  is  possible  only  in 
cases  in  which  the  ba^  of  waters  ruptured  several  days  before 
delivery,  thus  allowing  the  microbes  to  be  carried  into  the  uterus. 
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The  incubation  lasts  2  or  3  days.  Then  the  eyes  begin  to 
swell,  and  a  serous  fluid  mixed  with  a  few  purulent  flocculi 
distils  from  the  slit  between  the  eyelids.  If  left  to  themselves, 
in  another  couple  of  days  the  swelling  becomes  so  great  that  the 
child  cannot  open  its  eyes;  and  the  discharge  becomes  thick, 
creamy,  greenish-yellow  pus.  Next,  the  cornea  becomes  opaque, 
a  perforation  takes  place,  and  the  eye  collapses  and  atrophies. 
As  a  rule,  both  eyes  become  affected. 

The  disease  used  to  be  very  common.  In  a  service  of  only 
35  births  a  month  we  had  frequently  half  a  dozen  cases  of  oph- 
thalmia on  hand  in  Maternity  Hospital.  In  other  institutions 
from  7  to  12  per  cent,  of  the  children  were  thus  affected. 

If  neglected  the  disease  generally  ends  in  blindness.  Accord- 
ing to  large  statistics,  from  one-third  to  two-thirds  of  the  inmat€s 
of  institutions  for  the  blind  had  acquired  their  dreadful  calamity 
from  this  source. 

All  this  has  been  changed  since  Credo's  great  discovery  that 
in  silver  nitrate  we  have  an  almost  absolutely  sure  prophylactic 
against  gonorrhoeic  ophthalmia.  During  the  first  twelve  months 
after  I  introduced  this  treatment  in  Maternity  Hospital,  351 
children  were  born  alive.  All  had  the  silver  treatment,  and  not 
a  single  one  got  inflammation  of  the  eyes  in  a  service  full  of 
women  from  the  very  lowest  strata  of  the  city,  many  of  whom 
doubtless  were  affected  with  old  or  recent  gonorrhoea.  A  single 
child,  through  the  negligence  of  an  assistant,  was  not  treated, 
was  attacked  by  ophthalmia,  and,  although  put  under  the  care 
of  able  physicians  in  the  eye  department,  lost  the  sight  in  both 
eyes.  This  has  made  such  a  deep  impression  on  me  that  I  am  in- 
clined to  ascribe  the  rare  cases  that  yet  are  reported  not  to  unre- 
liability of  the  remedy,  but  to  unfaithfulness  in  its  use.  Withal 
only  one-half  of  one  per  cent,  or  less  cases  are  nowadays  reported 
from  lying-in  hospitals. 

Others  have  recommended  bichloride  of  mercury  (1:2000),  or 
argonin  (5  per  cent.).  Protargol  (10  per  cent.)  and  argyrol  (5  per 
cent.)  used  in  the  same  way  are  said  to  be  as  effective  as  nitrate 
of  silver  and  less  irritating. 

The  diagnosis  offers  no  difficulty.  No  other  inflammation  of 
the  eyes  is  characterized  by  such  an  enormous  swelling  and  such 
profuse  discharge  of  thick  pus.  Besides,  bacteriological  examina- 
tion shows  the  presence  of  the  diplococcus  in  the  interior  of  the 
pus-cells. 

Treatment. — In  regard  to  prophylaxis  enough  has  been  said 
in  speaking  of  the  conduct  of  normal  labor  (p.  210).  Here  I 
shall  only  add  that  it  may  be  well  to  bandage  the  child's  eyes 
immediately  after  it  is  delivered  and  to  keep  the  head  away 
from  the  pool  in  front  of  the  maternal  genitals.  Of  still  greater 
importance  is  it,  when  only  one  eye  is  affected,  to  apply  a  monoc- 
ulus  to  the  healthy  eye;  but  then  this  must  be  inspected  daily 


and  taken  under  treatment  as  soon  as  it  shows  signs  of  beginning 
inflammation. 

The  curative  treatment  consists  in  ice,  boric  aeid,  and  silver, 
but  it  is  so  troublesome  that  at  least  two  nurses  are  needed  to 
treat  one  chikL  The  eyes  should  be  covered  with  small,  fine 
ice-bags  (condoms,  which  may  be  obtained  from  rubber  manu- 
facturers under  the  innocent  name  of  * 'protectors  for  two  fingers'*). 
This  is  much  easier  than  to  place  pieces  of  lint  on  a  block  of  ice^ 
apply  them  to  the  eyes,  and  change  tliem  as  often  as  they  become 
warm,  which  is  almost  instantly.  Every  hour,  day  and  night, 
the  eyes  are  thoroughly  cleaned  with  a  saturated  solution  of 
boric  acid,  which  is  made  to  fall  in  a  copious  stream  light  into 
the  eye  by  spreading  the  eyelids  apart  and  squeezing  in  front 
of  the  eye  a  wad  of  absorbent  cotton  soaked  in  the  solution. 
The  third  measure  to  be  taken  is  the  use  of  strong  nitrate  of 
Bilver  solution  to  kill  the  gonococci.  For  this  purpose  the  same 
treatment  may  be  used  as  we  have  described  for  the  prevention 
of  the  disease.  A  drop  of  a  2  per  cent,  solution  should  be  dropped 
into  the  eye  and  moved  all  around.  Another,  and  perluips  better 
way  is  once  a  day  to  evert  the  eyelids  ami  paint  the  inside  with 
a  eanjers-hair  brush  dipped  in  a  10  per  cent,  solution  and  then 
pour  salt  solution  over  them  in  order  lo  neutralize  the  redundant 
silver  solution.  The  physician  may  improvise  the  salt  solution 
by  dissolving  half  a  teaspoonful  of  ta!)le  salt  in  a  wineglassful  of 
water.     A  teaspoonful  of  this  solution  is  poured  over  each  eye. 

If  there  is  any  opacity  of  the  cornea,  the  iris  should  he  dilated 
by  dropping  3  or  4  times  a  day  a  solution  of  sulphate  of  atropine 
(1:150  200)  into  the  eyes.  If  an  ulcer  forms  on  the  cornea^  ice 
should  be  discontinued. 

When  the  violent  inflammation  has  subsided,  milder  astringent 
solutions,  such  as  silver  nitrate  (1:500-1000),  are  required. 

In  order  to  be  able  to  act  in  time,  it  is  absolutely  necessary 
to  see  the  cornea  every  day.    If  the  eyelids  are  very  swollen  and 


I>cfiiu»]Te'«  eyelid  retmctot* 


stiff  it  may  be  impossible  to  expose  the  bulb  with  the  fingers 
alone.  Under  such  circumstances  the  WTiter  has  found  Desmarre's 
retractors  excellent  (Fig.  523). 

The  result  of  the  treatment  is  so  doubtful  that,  whenever 
possible,  the  obstetrician  had  better,  in  his  own  interest  as  well 
as  in  that  of  the  patient,  turn  the  case  over  to  an  oculist. 
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As  a  rule,  the  friends  have  no  idea  of  the  nature  of  the  disease 
or  its  gravity.  The  wise  old  women  ascribe  it  to  a  cold,  and  a 
favorite  remedy  is  to  wash  the  eyes  with  the  mother's  milk. 
If  the  physician  does  not  see  the  child  after,  its  birth,  he  should 
leave  strict  orders  to  send  for  him  immediately  if  its  eyes  become 
inflamed. 

§  2.  Gonorrhceal  Stomatitis. — The  gonococcus  may  find  its 
way  into  the  mouth  of  the  baby,  where  it  causes  a  widespread, 
superficial,  purulent  inflammation.  The  mucous  membrane  be- 
comes intensely  red,  the  epithelium  is  aff'ected  and  thrown  off, 
but  the  general  health  does  not  seem  to  suff'er.  The  disease  ends 
within  4  or  5  weeks  in  recovery. 

Treatment. — The  mouth  should  be  swabbed  hourly  with  satu- 
rated solution  of  boric  acid,  and  painted  with  argent!  nitras 
(gr.  i  to  ^i — 6  centigrammes  to  30  grammes)  3  times  a  day.  The 
eyes  should  be  closely  bandaged  and  carefully  watched,  lest  with 
its  fingers  the  child  bring  the  infecting  agent  to  them  from  its 
mouth. 

§  3.  Gonorrhceal  ^Sdceocolpitis. — In  rare  cases  the  vulva 
and  vagina  of  new-born  girls  become  infected  with  the  gonococcus, 
which  produces  redness  and  purulent  discharge. 

Treatment, — A  soft-rubber  catheter  should  be  introduced  to 
the  fornix  vaginae  and  the  canal  irrigated  3  times  a  day  with  a 
quart  of  a  1 :  3000  solution  of  permanganate  of  potassium.  Other 
remedies  that  have  been  recommended  for  injection  are  corrosive 
subUmate  (1:5000)  and  nitrate  of  silver  (2  per  cent.). 

§  4.  Gonorrhceal  Dermatitis. — In  rare  cases  the  gonococcus 
produces  a  cutaneous  eruption  consisting  of  papules  and  vesicles. 
The  latter  are  generally  situated  on  the  head.  The  diagnosis  is 
based  upon  the  presence  of  the  microbe  in  the  fluid  of  the  vesicles. 
These  should  be  opened  and  dressed  with  saturated  solution  of 
boracic  acid.    The  eyes  are,  of  course,  bandaged. 


CHAPTER  IV. 

DISEASES    OF   THE    MOUTH. 

§  I.  Sprue. — Spruey  thrush,  or  muguet  is  an  inflammation  of  the 
mouth  due  to  the  presence  of  a  fungus  called  oldivm  albicans,  or 
saccharomyces  albicans.  The  disease  begins  generally  in  the  1st 
or  2d  week  of  the  puerperium.  First  the  whole  mucous  mem- 
brane of  the  mouth  becomes  dark  red,  and  the  following  day 
small,  round,  white  elevated  spots  appear  on  the  inflamed  mucous 
membrane.     These  spread  and  coalesce,  forming  irregular  white 
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patches,  wliieh  adhere  mure  or  less  firmly  to  thc^  flesh.  These 
masses  are  composed  of  oidium,  streptococci,  stapliylococci,  fibrin, 
curdled  milk,  epithehal  cells,  and  detritus.  The  fuiifii  penetrate 
deep  into  the  epithelium,  and,  therefore,  resist  removal* 

The  same  fungus  is  found  in  the  chafed  surface  of  the  nates 
of  babies  and  often  in  the  vagina  of  women.  It  may  extend  into 
the  a^sophagus  and  its  gonidia  are  ff»und  ia  the  gastro-intestinal 
tract,  More  rarely  it  invades  the  larynx.  It  has  even  caused 
embolism  in  the  brain  and  the  kidneys. 

Etiology. — ^The  disease  is  largely  due  to  lack  of  cleanliness. 
Intestinal  disturbances  favor  its  outbreak.  It  is  more  common 
in  bottle-fed  chihiren  than  in  those  who  are  brought  up  on  breast- 
milk. 

Symptoms. — Tlie  child  becomes  restless,  loses  appetite  and 
weight;  sucking  is  painful;  not  rarely  diarrhoea  sets  in.  Some- 
times the  cluld  liecomes  hoarse  and  may  tievelop  a  pneumonia. 

FrtHjnosU. — If  taken  in  time,  the  disease  is  easily  eradicated. 
If  neglected,  it  may  lead  to  diarrhcea,  exhaustion,  pneumonia, 
and  death. 

Treaiment, — The  preventive  treatment  consists  in  washing 
out  the  mouth  frequently,  especially  after  feeding,  witli  a  soft 
rag  and  plain  cold  water.  Wlien  the  white  spots  and  memliranes 
have  appeared,  t!ie  first  thing  to  do  is  to  rub  them  off  with  a  rag 
dipped  in  an  acid  wine  or  vinegar  and  then  to  paint  the  inside 
of  the  mouth  after  each  nursing  with 

R  Sodij  iKjratiB. . , .....  5  i  (4  grammeB) 

Glycerini q,  b.  ad  ,^  i  (30  gramracss). 

With  this  simple  treatment  I  have  always  seen  the  disease  dis- 
appear in  a  few  days.  Other  remedies  that  are  recommended 
are  the  saturated  solution  of  boric  acid»  permanganate  of  potas- 
sium (from  one-half  to  one  per  cent.),  or  nitrate  of  silver  (gr.  i  to 
Si— 6  centigrammes  to  30  grammes),  all  used  for  swal>bing  the 
mouth  ^  or  6  times  a  day.  When  there  is  diarrhrea  the  following 
formula  may  be  used: 

B   Biamuthi  subnitrat gr.  xv  (I  gramme) 

ReiMircirii .  .gr.  v  (30  centigrammee) 

( ilyceriiii  ,  ,  .  .  , »  .  .  ,  .  .1 JJ  (**  gramiiies) 

Aqutt:  de«t .(].  h.  atl^ii  (tiO  grammes) .^ — M. 

8ig. — 8  J  lake  well.    A  teaspoonful  every  two  houns. 

§  2,  Bednar's  Aphthae. — Bednar's  aphth.T  are  flat,  circular 
ulcers  of  the  size  of  a  lentil,  generally  found  symmetrically  on 
both  sides  of  the  hard  palate,  in  the  region  of  the  hainular  process 
of  the  sphenoid. 

The  mucous  memlirane  is  here  only  half  as  thick  as  in  the  other 
parts  of  the  mouth.  The  pterygomaxillary  ligament  extends  from 
the  hamular  process  to  the  spine  in  which  the  internal  oblique  line 


I 


I 


L 


846        NOTES  ON  DISEASES  OF  NEW-BORN  CHILDREN. 

ends  on  the  inner  side  of  the  lower  jaw,  and  it  stretches  this  part 
of  the  mucous  membrane  when  the  mouth  is  opened.  As  the 
hamular  process  forms  a  prominence,  the  back  of  the  tongue  is 
pressed  with  particular  force  against  it  when  the  child  nurses. 
When  we  open  the  mouth  of  the  child,  we  can  see  this  spot 
blanch  and  become  ansemic.  All  this  explains  why  these  two 
spots  are  more  vulnerable  than  the  other  parts  of  the  mouth. 

To  this  anatomical  and  physiological  predisposition  may 
come  traumatic  injury,  if  an  energetic  and  overzealous  nurse  sees 
the  anaemic  places  and  takes  them  for  sprue,  which  she  endeavors 
to  rub  off. 

Trifling  as  the  disease  is  in  itself,  it  acquires  importance  by 
making  sucking  painful,  and  thus  interfering  with  the  nutrition 
of  the  child. 

The  ulcers  are  easily  cured  by  abstaining  from  injuring  them 
and  by  painting  them  with  the  above-mentioned  borax  solution. 
Exceptionally  the  solutions  of  nitrate  of  silver  or  permanganate 
of  potassium  may  be  required. 

As  a  preventive  of  this  and  other  buccal  affections  it  is  well 
to  clean  the  mouth  by  giving  the  baby  a  few  teaspoonfuls  of 
water  after  each  meal. 

§  3.  Injury  to  Epithelial  Pearls.* — In  the  mouths  of  nearly 
all  new-born  children — in  53  out  of  57  examined  by  me  for  the 
purpose,  or  93  per  cent. — are  found  so-called  epithelial  pearls. 
These  are  small,  white,  globular  tumors,  varying  in  size  from 
that  of  a  pin-head  to  that  of  a  millet-seed,  situated  in  the  raphe 
of  the  palate,  preferably  at  the  juncture  of  the  hard  and  the  soft 
palate.  Sometimes  there  is  only  1  such  pearl,  in  other  cases 
from  2  to  5.  The  outer  surface  is  almost  cartilaginous,  while 
the  interior  is  filled  with  a  softer  mass.  They  are  embedded  in 
the  mucous  membrane  of  the  mouth,  the  larger  reaching  from 
the  epithelium,  in  which  they  may  even  produce  a  depression, 
to  the  periosteum.  Most  of  them  have  a  covering  of  condensed 
subepithelial  connective  tissue,  which  merges  into  the  surround- 
ing tissue  without  any  distinct  line  of  demarcation.  Sometimes, 
instead  of  the  round  prominence,  we  find  a  white  line  extending 
as  much  as  half  an  inch  in  the  direction  of  the  raphe. 

Microscopical  examination  shows  that  the  whole  mass  is 
composed  of  epithelial  cells,  like  those  of  the  mucous  membrane 
of  the  mouth.  The  outer  layers  are  the  youngest,  as  appears 
from  their  polyhedral  form  and  the  presence  of  a  nucleus;  while 
those  placed  near  the  centre  are  flat  and  have  lost  their  nuclei, 
just  as  the  case  is  with  the  older,  superficial  epidermal  cells 
compared  with  the  younger  of  the  rete  Malpighii. 

*  Garrigues,  "Stomatitis  due  to  Irritation  of  Epithelial  Pearls  in  the  Mouths  of 
New-Bom  Children,"  Trans.  Amer.  Gyn.  Soc.,  1892,  vol.  xvii.  Medical  NewB» 
Oct.  1.  1892. 


Similar  formations  are  soiuetitnet?  found  on  the  free  edge  of 
the  alveolar  process,  especially  near  the  posterior  extremity. 

They  are  transient  growths,  which  in  healthy  children  soon 
disappear.  Iti  my  cases  the  pearls,  if  they  iliil  not  give  rise  to 
Btomatitis,  disappeared  within  1  or  2  weeks.  Several  nodulea 
were  seen  to  coalct;ee  and  then  to  clear  up  and  gradually  disa[jpear. 
New  ones  may  appear  after  the  birth  of  the  child.  In  badly 
nourished  ciiildren  the  involution  takes  more  time. 

These  little  growths  are  due  to  an  invagination  of  the  epithe- 
lium which  takes  place  where  the  two  halves  forming  the  palate 
come  together  and  unite  in  the  median  line  from  the  front  back- 
w^ard,  and  likewise  on  the  alveolar  process  when  the  walls  of  the 
dental  furrow  grow^  together  over  the  rudiments  of  tiie  future  teeth. 

If  these  pearls  are  injure*!  in  washing  the  moutli  with  a  coarse 
cloth  or  too  roughly,  they  become  inflamed  and  give  rise  to 
BUperficial  ulcers  covered  with  a  yellow  film  and  bounded  by 
a  red  line.  The  ulceration  extends  symmetrically  from  the 
median  line  and  may  occupy  the  wlmle  soft  palate.  Microscopical 
exauu nation  of  the  yellow  substance  covering  the  ulcer  show's 
only  pus-corpuscles  and  tlie  usual  pyogenic  microbes.  The 
general  health  of  the  children  remains  undisturbed.  In  1S92  we 
had  quite  a  Utile  epidemic  in  Maternity  Hospital  from  this  cause. 
Of  27  bar>ies  whose  mouths  had  been  waslied  immediately  after 
their  birth  and  after  each  nieab  with  the  velvety  side  of  a  piece 
of  lint  soaked  in  a  saturated  solution  of  V>oric  acid,  12  had  more 
or  less  sore  mouths.  In  the  next  25  eases  we  desisted  from  all 
washing  of  the  mouths,  so  that  nothing  but  the  mother's  nipple 
and  her  milk  entered.  Of  tliese  not  a  single  one  was  atTected. 

Diatjno^iis, — Epitlielial  {jearls  are  easily  recognized  by  their 
definite  h>calization  and  tlieir  globular  shape.  The  ulcers  differ 
from  licthtar's  apbthfr  by  their  locality.  Bednar's  ulcers  are 
always  placed  laterally »  and  usually  l)ilaterally.  wliereas  those 
caused  by  epithelial  pearls  arc  ceiitiaL  Sprne  forms  small, 
irregular,  less  elevated  white  spots,  which  are  never  congenital, 
may  be  found  anywhere,  and  have  no  symmetrical  tlevelopment. 

The  ulcers  are  due  Uj  mechanical  injury  in  cleaning  the  mouth. 

The  irmtment  consists  in  discontinuing  ablutions  of  the  mouth 
and  in  painting  with  borax  glycerin. 


ni  AFTER   V. 

GLANDITLAR    SWELLINGS. 

S  I.  Mastitis. — It  is  not  rare  that  the  mammary  glands  of  new- 
born children — male  as  well  as  female^ — l)econie  inflamed.  The 
little  gland  then  forms  a  painful,  hard  protrusion^  out  of  which 
can  be  pressed  a  white  fluid  which  in  chemical  composition  and 
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microscopical  appearance  is  like  colostrum.  As  a  rule,  the  swell- 
ing subsides  in  a  few  days,  but  it  may  also  suppurate,  and  the  pus 
may  perforate  the  capsule  and  spread  under  the  skin.  This  sup- 
puration is  accompanied  by  high  fever  and  may  end  fatally. 

Treatment.  —  The  swollen  breast  should  be  covered  with  a 
flaxseed-meal  poultice.  If  an  abscess  forms,  it  should  be  opened 
with  a  lancet,  washed  out,  and  dressed  with  a  saturated  solution 
of  boric  acid  or  Thiersch's  solution.  If  the  suppuration  has  spread 
into  the  connective  tissue,  it  may  be  necessary  to  make  several 
incisions,  drain,  and  remove  shreds  of  mortified  tissue.  At  the 
same  time  the  little  patient  should  have  a  teaspoonful  of  a  mix- 
ture of  1  part  of  brandy  or  whiskey  with  4  parts  of  water  every 
1  or  2  hours  and  J  grain  of  quinine  3  times  a  day. 

§  2.  Hypertrophy  of  the  Thymus  Gland. — The  thymus  gland 
is  a  temporary  organ  which  reaches  its  greatest  size  at  about  the 
end  of  the  second  year  of  hfe.  It  is  an  elongated  body  situated 
partly  in  the  thorax  and  partly  in  the  lower  region  of  the  neck. 
It  lies  just  behind  the  sternum  and  in  front  of  the  pericardium, 
the  large  vessels,  and  the  trachea.  It  reaches  from  the  lower  end 
of  the  thyroid  body  to  the  cartilage  of  the  4th  rib.  At  birth  it 
measures  about  2  inches  in  length,  IJ  inches  in  width,  and  1} 
inches  in  thickness.  It  is  composed  of  two  lateral  lobules.  It  is 
a  vital  organ,  and  its  r61e  is  probably  to  contribute  to  the  forma- 
tion of  blood. 

This  organ  may  be  hypertrophied  and  give  rise  to  serious  and 
even  fatal  dyspnoea  by  pressure  on  the  trachea,  the  pneumogas- 
tric,  or  the  recurrent  nerve.  The  diagnosis  is  based  on  the  protru- 
sion of  a  tumor  in  front  of  the  trachea  during  expiration.  A  cure 
has  been  effected  by  the  surgical  removal  of  portions  of  the  tumor. 


CHAPTER  VI. 

SKIN    DISEASES. 

After  having  been  suspended  in  a  serous  bath  of  uniform  tem- 
perature during  the  whole  duration  of  pregnancy,  the  new-born 
child  comes  in  contact  with  air,  with  water,  with  clothes,  and 
with  alvine  and  vCvsical  evacuations.  No  wonder,  then,  that  its 
skin  easily  becomes  inflamed. 

§  I.  Erythema  is  very  common.  As  a  rule,  it  is  accompanied 
by  desquamation  of  the  epidermis — intertrigo.  The  buttocks, 
part  of  the  posterior  surfaces  of  the  thighs,  the  external  genitals, 
and  the  genitofemoral  and  inguinal  furrows  become  chafed,  and 
show  large,  red  areas  deprived  of  epidermis. 

The  chief  cause  is  lack  of  cleanliness  or  rough  handling. 
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A  Bimilar  condition  on  a  smaller  scale  is  sometimes  found  io 
the  armpits  or  the  furrows  of  the  neck,  where  it  probably  is  due 
to  perspiration.  It  is  especially  frequent  in  fat  children.  Inter- 
trigo may  produce  diarrham,  and,  on  the  other  handj  it  becomes 
worse  from  the  acrid  intestinal  discharge. 

The  dermatitis  causes  pain  and  deprives  the  child  of  sleep. 

As  to  Ireaiment,  the  first  thing  required  is  scrupulous  cleanli- 
ness. The  child  should  not  be  allowed  to  lie  in  its  urine  and 
fa?ces,  as  is  often  the  case  among  the  lower  classeSp  but  should 
be  washed  w4th  a  soft  sponge  and  lukewarm  water  after  every 
evacuation.  The  skin  should  not  be  rubbed  dry,  but  absorbent 
cotton  or  soft  old  linen  sliould  be  pressed  against  it  to  soak  up 
the  nuiistore.  If  the  derma  is  denuded,  the  red  surface  should 
be  painted  with 

B     Addi  tannic! » 5  ij  (8  grammes) 

Glycermi, 

Aquip  deal. ..... M  Ji  {30  grammes),^ — M. 

The  mother  should,  howTver,  be  warned  that  this  fluid  stfldns 
linen,  and  that  therefore  only  the  necessary  number  of  diapers 
should  be  sacrificed  for  this  use. 

If  the  skin  is  only  red,  but  not  excoriated,  it  should  be  dusted 
with  zinc  powder  (p.  7 SO). 

Other  remedies  recommended  are  lanohn,  vaseline,  sweet 
oil,  and  cold-cream. 

§2.  Eczema.  ^Sometimes  the  scalp  of  new^-born  children 
becomes  the  seat  of  a  vesicular  and  pustulous  eruption  on  a  red 
ground.  The  vesicles  and  pustules  coalesce,  rupture,  and  are 
replaced  by  crusts,  which  together  witli  seborrhcxa  and  dust 
may  form  a  cap  nearly  covering  the  whole  scalp. 

The  laity  call  this  a  miIk-rn(H  anti  think  it  should  not  be 
touched;  Imt  this  is  a  mistake.  The  proper  thing  to  do  is  to 
cover  the  affected  part  with  a  piece  of  lint  soaked  in  a  mixture 
of  equal  parts  of  lead-water  and  thin  oatmeal  gruel^  which  is 
renewed  when  it  gets  dry,^that  is,  li  or  4  times  a  day.  This 
softens  and  loosens  the  crusts,  and  the  nurse  may  lielp  a  little 
with  the  nail  of  her  little  finger  to  get  them  removed.  When 
they  are  gone,  the  skin  should  be  rubbed  tw^ce  a  day  with  lead 
ointment   (p.  355). 

When  the  skin  is  healed,  it  may  be  strengthened  by  the  appli- 
cation of  tVie  above-mentioned  zinc-starch  powder. 

§  3,  Miliaria;  PemphigBs*— The  epidermis  may  be  raised  into 
vesii'les  filled  with  a  serous  fluid. 

In  iMiKiAHi^,  or  HYDHOA.  large  parts  of  the  body  are  covered 
with  small  white  vesicles  of  the  size  of  pin-heads  or  millet-seeds. 
This  eruption  is  probably  due  to  profuse  perspiration.    The  child 
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should  be  lightly  covered  and  the  affected  parts  dusted  with  zinc- 
starch  powder. 

Pemphigus  Neonatorum. — Pemphigus  consists  of  a  smaller 
number  of  larger  vesicles.  This  disease  is  much  more  common 
in  nurselings  than  in  adults.  It  is  not  congenital,  but  appears 
a  few  days  after  the  birth  of  the  child  as  vesicles  varying  in  size 
from  that  of  a  pea  to  that  of  a  hazel-nut.  The  eruption  may 
occur  on  any  part  of  the  trunk  or  extremities,  but  rarely  on  the 
inside  of  the  hands  or  the  soles  of  the  feet.  After  the  rupture 
the  skin  is  red  and  shows  the  collapsed  epidermis.  As  a  rule, 
there  is  only  one  eruption,  and  the  disease  ends  in  recovery  within 
a  fortnight.  If  the  eruption  is  wide-spread  and  gives  rise  to 
suppuration  or  furunculosis,  the  child  may  become  feverish, 
whereas  ordinarily  the  general  health  is  little  affected  by  the 
disease. 

It  is  contagious,  and  may  be  carried  from  one  child  to  others 
by  doctors,  nurses,  and  midwives.  A  microbe  much  like  the 
staphylococcus  aureus  has  been  found  in  the  fluid  and  success- 
fully inoculated. 

A  similar  eruption  may  be  of  syphilitic  origin,  but  then  it  is 
congenital,  is  situated  on  the  palms  of  the  hands  and  the  soles 
of  the  feet,  and  is  of  much  greater  importance  than  pemphigus 
vulgaris. 

Treatment, — A  tablespoonful  of  boiled  starch  is  added  to 
the  bath.  The  skin  is  dusted  with  zinc-starch  powder  and  denuded 
surfaces  dressed  with  pieces  of  muslin  smeared  with  a  mild  oint- 
ment, such  as 

R     Acid!  borici 1  part 

Petrolati  mollis 6  parts. — M. 

Of  internal  remedies  arsenic  is  most  recommended,  but  iron  and 
quinine  may  also  be  useful. 

§  4.  Erysipelas. — Erysipelas,  which  used  to  be  seen  frequently 
among  the  children  in  lying-in  hospitals,  has,  thanks  to  antiseptic 
midwifery,  become  a  rare  occurrence. 

The  disease  is  contagious  and  may  be  brought  from  one 
person  to  another.  It  enters  only  through  a  wound,  but  in  the 
new-born  child  there  is  always  a  wound  at  the  navel  and  often 
surfaces  denuded  by  intertrigo.  These  are  also  the  common 
places  of  entrance  of  the  poison,  but  a  scratch  with  a  pin  or  a 
nail  may  just  as  well  furnish  the  opening  necessary  for  admittance 
of  the  streptococcus.  From  the  point  first  affected  the  disease 
may  spread  more  or  less.    The  issue  is  generally  fatal. 

Treatment. — The  child  must  be  isolated  and  fed  artificially. 
Numerous  remedies  are  recommended,  which  always  throws 
doubt  upon  their  efficacy.  Some  limit  their  efforts  to  giving 
comfort  by  covering  the  skin  with  dry  cotton  or  with  compresses 
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dipped  in  astringent  and  cooling  solutions,  such  as  the  lead  and 
opium  wash  or  a  solution  of  sulphate  of  copper  or  chloride  of 
ammonium  (1  per  cent.).  But  since  it  is  known  that  the  disease 
is  due  to  the  invasion  of  the  streptococcus  erysipelatiSy  an  antiseptic 
treatment  is  rational.    The  skin  may  be  dusted  with 

R     Acidi  salicylici 3  i  (4  grammes) 

Zinci  oxidi ^i  (30  grammes) 

Amyli 5 iij  (90  grammes). — M. 

Carbolic  acid  may  be  used  in  a  2  per  cent,  watery  solution 
or  mixed  with  absolute  alcohol  (from  10  to  15  parts),  on  lint 
covering  the  inflamed  part,  or  mixed,  with  a  similar  amount  of 
oleic  acid  for  rubbing  into  the  skin  a  Httle  outside  of  the  line  of 
demarcation  several  times  a  day.  But  children  are  very  sensitive 
to  carbolic  acid.  Whenever  it  is  used  the  urine  should  be  exam- 
ined frequently,  and  as  soon  as  it  becomes  dark  and  smoky  this 
remedy  should  be  discontinued. 

Bichloride  of  mercury  (1:2000)  may  also  be  used  for  washing 
the  affected  surface  and  in  permanent  application. 

A  good  way  of  using  the  corrosive  sublimate  is  in  this  solution: 

£L     Hydrargyri  chloridi  corrosivi gr.  ij-iv  (12-25  centigrammes) 

Tincturee  benzoin!  compositce. ...  Si  (30  grammes). — M. 

This  is  painted  over  the  whole  affected  surface  and  a  finger- 
breadth  beyond  every  few  hours.  It  forms  a  pelUcle  which  in 
itself  may  contribute  to  the  cure  by  excluding  the  air. 

Absolute  alcohol  may  be  painted  over  the  inflamed  surface 
at  similar  intervals. 

All  applications  should  either  be  used  outside  of  the  line  of 
demarcation  or,  if  used  on  the  inflamed  surface,  they  should 
extend  an  inch  beyond  it,  so  as  to  stop  the  propagation  in 
continuity. 

§  5.  Congenital  Ichthyosis. — Ichthyosis  is  a  disease  char- 
acterized by  the  thickening  of  the  epidermis,  the  increased  number 
of  sebaceous  glands,  and  the  hypertrophy  of  the  papillary  layer 
of  the  corium.    It  is  sometimes  hereditary. 

In  the  lower  degree — xeroderma — the  epidermis  has  a  dry 
and  grayish  appearance,  and  is  divided  by  numerous  furrows 
into  small  scales.  In  the  higher  degree  the  epidermis  forms  a 
horny  cuirass,  which  may  cover  the  whole  body  and  is  inter- 
rupted by  deep  furrows,  especially  corresponding  to  the  flexor 
side  of  the  joints.  The  epidermis  is  yellow  and  the  furrows 
bright  red,  sometimes  bleeding.  The  eyes  and  mouth  are  sur- 
rounded by  red  protuberances,  which  give  the  child  a  horrid 
appearance. 

The  milder  degree  is  curable;  the  severer  one  soon  ends  in 
death. 
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Treatment.  —  Protracted  wai:m  baths,  inunctions  with  cod- 
liver  oil,  lanolin,  or  other  fatty  substances,  to  which  may  be 
added  ichthyol  (5  per  cent.),  and  wrapping  up  in  cloths  soaked 
in  the  same,  give  relief  and  may  in  the  mild  form  produce  a  cure. 
Internally  arsenic  is  recommended. 

§  6.  Sclerema. — Sclerema  begins  as  an  cedema  of  the  feet 
and  calves,  but  extends  in  the  course  of  a  few  days  to  the  ab- 
domen, the  upper  extremities,  and  the  face.  The  skin  and  the 
subcutaneous  adipose  tissue  become  stiff,  hard,  cold,  so  that 
they  cannot  be  folded.  In  the  beginning  they  retain  impressions 
as  other  oedematous  surfaces,  but  later  they  become  as  hard  as  a 
board.  In  places  the  skin  becomes  fissured.  The  limbs  become 
immovable.  The  eyes  are  half  closed  and  the  mouth  is  dimin- 
ished. The  color  is  in  some  places  pink,  but  mostly  deathly 
white,  with  bluish  toes. 

The  temperature  diminishes  several  degrees  daily  and  may 
sink  to  90°  F.  or  lower.  This  combination  of  cold,  stiffness, 
and  paleness  gives  the  body  the  appearance  of  a  frozen  corpse. 
The  respiration  is  shallow,  the  pulse  slow  (60-75  beats  per  minute). 
The  child  is  somnolent,  whimpers,  and  cannot  suck. 

Etiology, — The  disease  is  most  often  found  in  premature 
or  weak  children.  Sometimes  there  are  faulty  persistent  com- 
munications between  the  large  blood-vessels  or  between  the 
two  sides  of  the  heart.  In  other  cases  the  disease  joins  hydro- 
cephalus or  meningeal  hemorrhage,  pneumonia,  or  diarrhoea. 
Perhaps  the  origin  is  to  be  sought  in  weakness  of  the  respiratory 
muscles,  in  atelectasis  of  the  lungs,  or  in  injury  to  the  heat- 
producing  centre. 

The  prognosis  is  bad.  Generally  death  occurs  between  the 
2d  and  10th  days.    Recovery  is  rare. 

Treatment, — If  breathing  is  defective,  the  child  should  be 
made  to  cry  aloud.  It  should  be  kept  warm  by  means  of  hot- 
water  bottles,  hot  bricks,  flat-irons,  or  lids  from  the  kitchen 
range,  all  properly  wrapped  up  and  kept  at  such  a  distance  that 
the  skin  is  not  burned.  Massage  with  warm  oil,  vaseline,  or  lano- 
lin and  passive  movements  are  indicated  in  order  to  combat  the 
a^dema  and  stiffness.  Since  the  child  cannot  nurse,  it  must  be  fed 
with  a  teaspoon  or  a  dropper  or  a  soft-rubber  catheter  (p.  259). 
Protracted  and  frequent  warm  baths,  to  which  may  be  added  sea- 
salt,  are  useful.  A  mild  galvanic  current  may  perhaps  favorably 
impress  the  case  if  it  is  of  neurotrophic  origin.  Stimulants,  such 
as  whiskey  or  brandy  (4  to  6  drops  in  a  teaspoonful  of  water  every 
i  hour),  tincture  of  digitalis  (1  drop  every  1  or  2  hours),  or  aqua 
camphorae  (10  drops  every  hour),  are  also  indicated. 
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CHAPTER    VII. 

DISEASES    OF    THE    DIGESTIVE    ORGANS, 

§  1,  Colic  — When  the  chiUI  rries,  the  most  common  explana- 
tion is  that  it  is  hungry.  If  that  is  so,  it  will  stop  crying  when 
fed.  But  most  new-born  children,  those  who  nurse  as  well  as  the 
bottle-fed,  suffer  from  time  to  time  from  pain  in  the  bowels,  which 
they  show  by  making  faces,  sometimes  much  like  a  .smile,  and  by 
drawing  up  their  knees.     An  excellent  remedy  for  this  is— 

B     Spte,  astheris  co Sea  (2  grammes) 

Tinct.  rhei.  .....,, , .^^  iii  (12  grammes). — M, 

Sig. — Seven  drops  to  be  administered  in  a  teafipoonful  of  sweetened  water  4 
times  a  day. 

§  2.  Constipation. — Normally  a  new-born  child  ought  to  have 
3  or  4  pultaceous  yellow  movements  a  day.  But  not  infrequeritly 
infants  have  only  one  hard  moveinenl  daily,  or  even  less.  The 
expulsion  of  this  causes  pain,  and  sometimes  even  a  little  blood 
streaks  the  hard  lumps.    The  abdomen  is  often  hard  and  tense. 

If  the  child  is  bottle-fed,  we  have  already  indicated  some 
changes  to  be  made  in  the  composition  of  its  food  (p.  253).  If 
laboratory  milk  is  used,  the  amount  of  casein  should  be  reduced 
to  I  per  cent,  or  loss  and  the  amount  of  fat  increased.  If  possi- 
ble breast-milk  should  be  sul>stituted  for  artificial  food.  But 
even  that  may  not  have  the  right  composition.  If  the  nurse  has 
a  thick,  white  milk,  much  may  be  gained  by  getting  another  with 
thin  bluish  milk. 

If  the 'mother  or  nurse  is  constipated  too,  she  should  above 
all  be  treated,  and  take  daily  a  small  ilose  of  sodium  sulpViate 
(about  a  teaspoonful  in  a  tumblerful  of  water)  on  an  empty 
stomach  in  the  morning. 

A  piece  of  white  Castile  soap  as  large  as  the  third  phalanx 
of  an  adult's  little  finger  may  daily  be  inserted  into  the  rectum 
of  tlie  rliild,  or  a  similar  portirin  of  a  glyrrrin  or  gbiteji  supposi- 
tory may  be  used  insteatl.  If  that  does  not  suftice,  half  a  tea- 
spoonful  of  castor  oil  witli  a  little  sugar  spread  over  the  top  may 
occasif»nally  lie  given  with  good  effect.  Calcined  magnesia  (gr.i-ii 
—from  6  to  12  centigrammes)  may  be  given  from  3  to  6  times  a 
day.  Pulvis  rhei  compositus,  whit'h  eontaiits  magnesia,  is  still 
more  effective.  The  rhubarb  may  also  be  given  in  the  shape  of 
syrup. 

Massage  may  be  used  to  advantage,  either  by  simple  friction 
of  the  al)dominaI  skin  with  the  flat  hand  nr  by  kneading  the 
whole  colon,  beginning  at  the  ctt'cum  am]  following  the  ascending, 
the  transverse,  and  the  descending  colon,  and  repeating  this 
circular  movement  for  several  minutes  3  times  a  day. 

If  the  constipation  is  due  to  defective  peristaltic  movement. 
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this  may  be  increased  by  means  of  electricity.  The  galvanic 
current  is  said  to  work  better  than  faradism.  The  negative 
pole  should  be  inserted  into  the  rectum  and  the  positive  be 
moved  along  the  course  of  the  colon. 

§  3.  Diarrhcea. —  Diarrhoea  is  more  common  and  of  much 
greater  moment  than  constipation.  It  is  generally  due  to  intes- 
tinal catarrh,  and  sometimes  combined  with  vomiting,  whether 
the  stomach  itself  is  inflamed  or  not.  The  faeces  become  watery, 
greenish,  often  offensive,  and  mixed  with  much  gas.  Even  if 
they  are  yellowish,  the  diapers  by  exposure  to  the  air  become 
greenish.  The  acrid  dejections  chafe  the  buttocks  and  thighs. 
The  child  cries  much,  becomes  weak,  loses  flesh,  and  is  somnolent. 
In  severe  cases  the  large  fontanelle  sinks  deep  in  between  the 
bones.     Many  children  lose  their  Uves  from  this  complaint. 

The  disease  is  particularly  common  among  bottle-fed  children. 
Often  it  is  due  to  sour  milk.  In  nursing  children  I  have  often 
found  the  cause  to  be  the  use  of  beer  by  the  mother  or  nurse. 
I  inferred  this  from  the  uselessness  of  the  usual  remedies  and 
from  the  recovery  promptly  following  the  abstinence  from  beer 
in  the  nurse.  Instead  of  digestion  a  fermentation  takes  place  in 
the  stomach  or  intestine,  or  both,  which  is  due  to  microbes. 
These  abound  normally  in  the  intestinal  tract  a  few  hours  after 
the  birth  of  the  child.  They  are  brought  in  by  milk,  even  breast- 
milk,  or  swallowed  with  the  air  or  inserted  through  the  rectum. 
In  the  last  way  the  disease  may  even  become  contagious. 

Too  frequent  feeding  may  also  cause  diarrhcea.  The  digestive 
organs  do  not  have  time  to  dispose  of  the  food  ingested  before 
ti  new  supply  arrives.  The  milk  may  also  be  too  rich  in  fat  or 
In  salts. 

Treatment, — A  chief  point  is  to  let  the  organs  have  rest. 
The  child  should,  therefore,  be  fed  with  as  long  intervals  as 
possible.  It  is  much  better  for  it  to  go  hungry  for  six  hours 
than  to  have  its  stomach  irritated  by  food  it  cannot  digest. 
Thirst  should  be  relieved  by  giving  the  child  boiled  water,  to 
which  whiskey  may  be  added  with  advantage,  or  a  weak  infusion 
of  chamomile  flowers  or  fennel-seed.  If  the  case  is  at  all  serious 
and  does  not  yield  to  medicinal  treatment,  I  suspend  nursing 
altogether  and  substitute  Nestl6's  food,  which  seems  to  have 
a  most  happy  drying  effect  on  the  bowels.  The  mother  should 
milk  out  her  breast  several  times  a  day,  to  keep  up  the  secretion. 
If  the  child  is  fed  with  ''modified  milk,''  it  should  be  ordered 
with  a  low  percentage  of  fat  and  salts. 

The  remedy  that  has  given  me  the  best  results  is  nitrate  of 
silver : 

R     Argenti  nitratis P"-  >  (6  centigrammes) 

Aquae  destillata; J^iv  (120  grammes). — M. 

Dispense  in  a  dark  bottle. 

Sig. — A  teaspoonful  every  hour  or  two. 
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This  is  particularly  valuable  if.  besides  the  diarrhoea,  there  is 
vomiting.  When  the  vomiting  stops  and  the  diarrhtra  continues, 
it  is  best  to  give  calomel  igr.  i  —  1  centigranjiiie— 3  or  4  times  a 
day).  Bismuth  subnitrate,  salicylate,  or  subgallate  (gr.  1-2— 
from  6  to  12  centigrammes)  at  similar  intervals  is  also  good.  It 
may  be  given  in  chalk  mixture,  which  is  an  antacid.  For  the 
latter  purpose  calcium  carbonate  or  phosphate  (gr.  1-2^ — from  6 
to  12  centigrammes— every  hour  or  every  2  hours)  may  also  be 
used.  Besides  tlie  antifermentatives  already  named,  resorcin  or 
salol  (gr,  }-J— from  15  to  80  milligrammes)  may  answer  a  good 
purpose.  Small  doses  of  opium  both  relieve  pain  and  moderate 
the  peristaltic  movement  (pulv.  Doveri,  gr.  i^^-J— from  6  to  20 
milligrammes — every  2  hours). 

At  the  beginning  of  the  treatment  it  may  be  well  to  remove 
irritant  substances  from  the  intestinal  tract  by  the  stfmmch- 
pump,  high  enemas  with  soapsuds,  or  J  teaspoonful  of  castor  oil. 

If  the  skin  is  hot,  the  abdomen  should  be  covered  with  cloths 
wrung  out  of  cold  water,  which  are  changed  as  often  as  they  get 
warm,  during  2  or  3  hours.  But  when  the  child  becomes  cliilled 
the  cold  applications  should  be  discontinued. 

As  stimulants  may  be  given  alcohol,  camphor  (gr,  l-^ — from 
15  to  30  milligrammes),  or  Siberian  musk  (gr.  i — 6  centigrammes 
^every  J  hour  until  gr.  v-x — from  30  to  60  centigrammes — have 
been  used). 

High  enemas  with  hot  water  (100^  F,),  a  little  alcohol,  a  drop 
of  laudanum,  and  boiled  starch  are  stimulating,  tranquillizing, 
and  ibying.     They  may  be  repeated  3  times  a  day. 

§  4.  Icterus. — In  the  description  of  the  changes  that  take 
place  in  the  new-born  child  (p.  248}  we  have  mentioned  icterus 
neonatorum  as  being  so  frequent  an  occurrence  that  it  cannot 
be  looked  upon  as  a  disease.  But  besides  this  benign  form  there 
is  a  malignant  form,  which  constitutes  a  serious,  often  incura- 
ble, ailment.  The  biliary  ducts  may  be  closed  or  the  child  may 
have  congenital  cirrhosis  of  the  liver ^  acute  fatty  degeneration,  or 
epidemic  hemoglobinuria,  all  of  which  are  incyralile.  Duodenal 
catarrh  may  temporarily  block  up  the  conrmon  bile-duct,  when 
the  prognosis  is  better.  Icterus  appearing  in  general  sepsis  is  omi- 
nous.    Often  the  jaundice  is  a  symptom  of  congenital  syphilis. 

Duodenal  catarrh  calls  for  aperient  medicine,  especially 
rheum  or  calomel.  If  the  disease  is  of  syphilitic  origin,  the  prog- 
nosis is  grave,  but  a  thorough  specific  treatment  may  sometimes 
effect  a  cure. 
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CHAPTER   VIII. 

TETANUS. 

Tetanus  neonatorum  is*  found  as  a  common  disease  among 
the  natives  of  East  India  and  on  certain  European  islands— 
St.  Kilda,  one  of  the  Hebrides,  and  Westmannsoe,  near  Iceland. 
Sometimes  so-called  epidemics  have  occurred  also  in  the  practice 
of  one  midwife. 

True  tetanus  can  only  be  produced  by  the  specific  bacillus 
tetanij  which  enters  through  the  umbilical  wound.  But  perhaps 
a  similar  kind  of  spasms  may  be  brought  on  by  an  overheated 
bath  or  exposure  to  cold  or  lesions  of  the  brain  and  the  medulla. 

The  disease  begins  between  the  3d  and  the  lOth  day  after 
the  birth  of  the  child .  First,  some  spasms  are  noticed  about  the 
mouth.  The  child  cannot  suck  or  soon  lets  go  the  nipple.  Next, 
the  mouth  cannot  be  opened,  the  tetanic  contraction  of  the 
masseter  muscles  causing  lockjaw,  or  trismus.  Within  12  hours 
the  muscles  of  the  neck  are  seized,  producing  opisthotonus,  and 
thereafter  the  whole  body  may  be  drawn  into  the  process  and 
clonic  may  alternate  with  the  tonic  convulsions.  The  tempera- 
ture may  rise  enormously  (106-111°  F.). 

As  a  rule,  the  disease  ends  fatally  within  24  hours,  but  if  it 
takes  a  slower  course  the  prognosis  is  better;  and  if  the  chUd 
survives  5  or  6  days,  there  is  fair  hope  of  its  recovery. 

Treatment, — As  a  precaution  it  is  wise  to  leave  a  place  where 
the  disease  is  endemic  and  be  confined  at  a  distance.  The  wound 
of  the  cut  cord  should  be  treated  antiseptically  or  covered  with 
the  sheath. 

If  tetanus  antitoxin  can  be  obtained,  about  yV  of  the  dose 
for  an  adult  should  be  injected  subcutaneously,  and  repeated 
if  it  improves  the  condition  of  the  child.  Or  nv^V'~2  milli- 
grammes— of  carbolic  acid  in  a  2  per  cent,  solution  should  be 
injected  along  the  spine,  beginning  at  the  neck,  and  repeated 
every  2  hours.  At  the  same  time  narcotic  and  antispasmodic 
remedies  should  be  used.  Medicine  must  be  given  hypoder- 
mically.  Tincture  of  opium,  TT\^i  (6  centigrammes);  sulphate  of 
atropine,  gr.  TTJ^iTir~7riTr  (from  0.06  to  0.1  milligramme);  curare, 
gr.  ^V~ttV  (from  1  to  2  milligrammes);  extractum  physostigniatis. 
gr.  ^V~j  (from  2  to  30  milligrammes),  have  all  effected  cures. 
Chloral  hydrate  may  be  given  by  the  rectum  (gr.  i-v — from  6  to 
30  centigrammes — from  6  to  10  times  daily).  Chloroform  inhala- 
tions may  be  used  from  time  to  time. 

Since  the  convulsions  get  worse  by  handling  the  little  patient, 
baths  are  not  practicable.  High  temperature  may  be  combated 
with  cold  applications,  antifebrin,  or  antipyrin. 

The   wound    should   be  cauterized  with  Paquelin's  thermo- 
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cautery,   paiuted   with   tincture  of  iodine,   and  dressed   with  a 
solution  of  carbolic  acid  (1  per  cent.). 

Food  should   be  given   through   the  nose   with  a  medicine- 
dropper  or  a  teaspoon  or  a  soft-rubber  catheter  (p,  256), 


CHAPTER   IX. 


DISEASES    OF    THE    AIR-PASSAGE. 


§  I.  Acute  Nasal  Catarrh. —  Catarrh  of  the  upper  air-pas- 
sages is  quite  coinmun.  Acute  uasal  catarrh,  popularly  known 
as  snujjles,  is  due  to  a  cold,  draughty  room,  or  a  dry  and  dusty 
atmosphere.  Like  everything  else  which  interferes  with  nursing, 
it  acquires  in  the  infant  an  importance  wluch  it  lias  not  in  the 
adult.  The  passages  through  the  nose  are  very  narrow  and 
easily  blocked  up,  but  a  free  circulation  of  air  through  the  nose 
is  necessary  to  the  act  of  sucking.  The  ailment  may,  therefore, 
claim  the  attention  of  the  pliysician. 

The  crib  should  in  the  cold  season  V>e  placed  away  from  doorp 
and  window^s.  A  screen  may  also  be  needed  to  protect  the  child 
against  drauglits  when  a  door  is  opened.  At  the  same  time  the 
room  shouhl  he  kejit  properly  ventilated  and  at  an  even  tempera- 
ture of  about  70°  F.  It  may  be  well  hj  cover  the  infant's  head 
with  a  ca[>.  If  the  nose  becomes  oljstructed,  it  may  be  cleaned 
with  a  camers-hair  brush  or  an  applicator  wound  with  absorbent 
cotton.  This  may  be  dry  or  moistened  with  a  saturated  solution 
of  boric  acid  or  some  astringent  tluid,  containing  alum,  sulpluite 
of  zinc,  bismuth,  or — best  of  all — cocaine  hydrochlorate  (1  per 
cent.).  If  the  latter  is  used,  the  general  effect  should,  however, 
be  watched,  and  the  process  should  not  be  repeated  oftener  than 
every  3  hours.  In  mild  cases  it  suffices  to  let  the  child  inspire 
the  vapor  of  warm  water  lield  in  a  cup  in  front  of  the  nose  or 
evaporating  from  a  kettle  kept  boiling  near  the  crib. 

Catarrhal  fever  may  be  combated  with  sodium  salicylate, 
rpiinine,  antipyrin,  plienacetin,  or  aconite,  and  a  dose  of  Dover's 
powder  towards  night. 

§  2.  Catarrhal  Laryngitis. — Catarrhal  laryngitis  is  attended 
with  fever,  a  hoarse  cry,  anil  a  l>arking  cough. 

Inhalations  of  warm  vapor,  warm  applications  or  salted 
bacon  tied  around  the  neck,  and  a  syrup  containing  opium  or 
heroin  are  indicated, 

§  3,  Atelectasis. — Atelectasis  may  be  congenital  or  acquired* 

The  respiration  is  shallow  and  accelerated.  Air  may  not 
enter  in  one  side  of  the  chest.  If  the  affection  implicates  a  large 
part  of  the  lungs,  percussion-sound  is  dull. 
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The  condition  is  dangerous.  It  is  of  paramount  importance 
to  make  the  child  cry.  In  the  congenital  form  all  the  remedies 
recommended  above  (p.  585)  for  asphyxia  may  be  used.  In  the 
acquired  form  it  is  practical  to  close  the  mouth  and  nose  from 
four  to  eight  seconds,  which  causes  an  accumulation  of  carbonic 
acid  in  the  blood  and  produces  deep  inspiration.  When  the 
acute  stage  is  passed,  the  child  should  be  carried  about,  and 
when  it  lies  down  it  should  alternately  lie  on  the  two  sides, 
not  on  the  back. 

Alcohol  and  camphor  should  be  used  freely.  High  enemas 
with  hot  water,  to  which  alcohol  may  be  added,  not  only  have  a 
stimulating  effect  in  virtue  of  the  heat  and  the  mechanical 
irritation,  but  much  water  is  absorbed  and  goes  to  fill  the  blood- 
vessels in  the  lungs. 


CHAPTER  X. 

CONGENITAL  DISEASES  OF  THE  HEART  AND  LARGE  BL00D-VEBBEL8. 

Disorders  in  the  circulation  may  be  due  to  a  faulty  develop- 
ment or  intra-uterine  inflammation.  The  foramen  ovale  between 
the  atria  may  remain  open  or  the  partition  between  the  ven- 
tricles may  be  defective,  the  ductus  arteriosus  or  the  pulmonary 
arteries  may  be  too  narrow,  or  the  heart  too  small.  Endocarditis 
during  fetal  development  affects  most  often  the  right  side  of 
the  heart.  As  in  later  life,  it  distorts  the  valves,  causing  stenosis 
and  insufficiency. 

Hcematoma  of  the  free  margin  of  the  mitral  valve  is  formed 
under  the  endocardium  immediately  or  soon  after  birth.  It 
gives  rise  to  a  systolic  murmur,  but  is  likely  to  disappear. 

Children  suffering  from  congenital  disease  of  the  heart  and 
the  large  vessels  require  extraordinary  care.  If  nothing  else  can 
be  done  for  them,  they  must  at  least  be  protected  against  cold, 
which  they  stand  badly.  Most  of  these  children,  fortunately,  die 
soon.  If  they  do  not,  digitalis,  iodide  of  potassium,  strychnine, 
and  nitroglycerin  may,  perhaps,  help  them  to  carry  their  burden. 


CHAPTER  XI. 
cyanosis. 


The  blue  color  in  a  baby  is  apt  to  inspire  dread  among  the 
lay  bystanders  at  its  birth.  The  intelligent  physician,  however, 
is  not  disturbed  by  this  sight.  In  fact,  he  may  hail  it  as  a  re- 
assuring sign.     In  a  case  of  asphyxia  there  is  no  comparison 
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letween  the  danger  in  which  a  sturdy  violet  baby  is  and  that  of 
a  liriip  white  one.  Also  in  alelectasii?  there  may  be  a  fair  cliance 
of  obtaining  good  respiration,  and  the  same  applies  if  the  '*  iilue 
baby"  is  born  prematurely  and  only  sutlers  from  weakness^ 
But  if  the  blue  color  persists,  it  is  certainly  a  sign  of  some  serious 
eondition  of  the  circulatory  or  respiratory  organs,  such  as  the 
just- mentioned  faulty  development  of  the  heart  and  large  Ijlood- 
vessels  or  valvular  disease.  The  bine  color  may  be  due  also  to 
pneumonia,  pleurisy,  malformations  of  the  air-passages,  or 
pressure  on  the  trachea  or  the  respiratory  nerves — for  instance. 
by  au  enlarged  thymus  gland. 

The  tn-almeni  varies  with  the  nature  of  the  case  and  has 
partly  been  described  on  preceding  pages.  Further  information 
about  it  must  be  sought  in  treatises  on  diseases  of  children. 


CHAPTER    XII. 


HEREDITARY    SYPHILIS. 


Syphilis  has  a  most  deleterious  effect  on  the  offspring. 
Frequently  it  leads  to  abortion  (p,  359).  which  commonly  occurs 
either  in  the  7th  or  in  the  3d  month.  Nearly  one-half  of  all  syph- 
ilitic children  are  still-born,  and  of  those  born  alive  75  per  cent, 
die  within  a  year  and  most  of  them  within  a  few  days  or  w^eeks. 

Syphilis  may  be  inherited  either  from  the  father  or  from  the 
mother,  but  if  it  comes  from  the  father  he  generally  infects  his 
wife.  Sometimes  the  disease  may  remain  latent  in  her,  but 
when  the  eruption  comes  it  has  the  character  of  a  late  affection, 
appenriiig  as  grouped  papules  or  deep  ulcers  and  not  as  a  macular 
eruption  spreatl.  all  over  the  body,  as  in  the  first  outbreak  of 
secondary  sypliilis. 

A  woman  with  secondary  syphilis  nearly  always  gives  birth 
to  sy|>hilitic  children,  even  if  slie  was  healthy  at  the  time  of 
concept  ion  and  has  been  infected  during  her  pregnancy.  If 
syphilis  is  latent  in  her,  she  may  alternately  bear  syphilitic 
or  healthy  children,  whicli  probably  finrls  its  explanation  in 
Virchow's  metastasis  theory^  according  to  whicli  the  blood  is 
not  always  contaminated,  the  poison  being  retained  in  the  sohd 
parts  of  the  body,  especially  the  lymphatic  glands,  and  only  at 
times  set  in  circulation.  Syphilis  produces  a  circumscribed 
endometritis,  which  may  explain  why  women  may  continue  for 
years  to  have  abortions  or  give  birth  to  syphilitic  children. 

Rut  in  course  of  time  the  syphilitic  taint  loses  its  strength, 
and  thus  women  with  tertiary  symptoms  in  the  skin,  the  mucoua 
membranes,  and  the  bones  may  bear  healthy  4*!iildren,  who 
remain  healthy.    And  so  also  in  regard  to  the  father.    If  a  man 
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with  recent  syphilis  marries,  as  a  rule,  he  infects  his  wife  and 
begets  syphilitic  children,  but  if  a  period  of  say  two  years  has 
passed  since  he  last  had  any  symptoms  of  syphilis,  he  rarely 
infects  his  wife,  and  they  may  have  healthy  children. 

How  variable  the  laws  for  hereditary  syphilis  are,  is  illustrated 
by  the  fact  that  of  twins  one  may  be  infected  and  undergo  the 
usual  changes,  while  the  other  escapes.  (Compare  Smallpox, 
p.  357.) 

Hereditary  syphilis  may  be  congenital,  that  is  the  child  may 
be  born  with  symptoms  of  syphilis,  but  much  more  frequently 
the  disease  appears  between  the  1st  and  the  12th  week  after  birth. 
It  appears  most  often  during  the  1st  month  and  becomes  rarer  in 
the  2d  and  still  more  so  in  the  3d. 

Symptoms, — The  child  may  be  born  in  apparently  good  health, 
but  soon  nutrition  is  impaired.  The  child  loses  in  weight.  Its  skin 
becomes  too  wide  for  it  and  lies  in  wrinkles  and  folds.  Its  voice 
becomes  weak  and  whimpering.  On  account  of  fissures  at  the 
angle  of  the  mouth,  it  cannot  suck. 

As  a  rule,  syphilitic  children  are  small  and  light.  They  may 
also  be  born  with  pemphigus,  that  is  apt  to  have  an  exfoliating 
character.  On  all  parts  of  the  body  except  the  scalp,  and  es- 
pecially frequently  on  the  palms  of  the  hands  and  the  soles  of 
the  feet,  there  may  be  an  eruption  of  tense  vesicles,  ranging 
in  size  from  a  pea  to  a  hazel-nut.  Often  these  vesicles  have  become 
confluent,  so  as  to  form  large,  irregular  surfaces,  covered  with 
blood  or  pus,  in  the  contour  of  which  hang  shreds  of  epidermis. 
In  other  places  the  skin  is  dry,  ash-colored,  and  covered  with 
seborrhoeal  crusts.  The  last  phalanges  of  the  fingers  are  apt  to 
suppurate,  and  the  nails  may  fall  off.  Such  children  generally 
die  within  a  week;  but  if  the  disease  takes  other  forms  and  ap- 
pears later,  the  course  is  less  rapid,  and  with  proper  treatment 
there  is  even  a  fair  chance  of  curing  them  and  raising  them. 

CoryzCy  or  snuffles^  is  one  of  the  earliest  symptoms.  The 
air-passages  through  the  nose  become  blocked  up,  and  there  is  a 
purulent  discharge  from  the  nostrils.  The  conjunctiva  may  be 
inflamed. 

There  may  come  an  eruption  of  pemphigus,  as  described  above. 
Or  there  may  be  red,  elevated  papvleSy  of  the  size  of  lentils, 
generally  appearing  in  groups  and  limited  to  certain  localities, 
especially  the  face,  the  arms,  the  genitals,  the  palms  of  the  hands, 
and  the  soles  of  the  feet.  But  there  is  never  a  general  eruption 
of  macular  syphilides  as  in  fresh  secondary  syphUis. 

Fissvres,  or  rhagades,  form  in  the  lips,  around  the  anus,  or 
between  the  fingers. 

The  mucous  membrane  near  the  skin  is  also  affected.  On 
the  inside  of  the  lips  and  cheeks,  on  the  palate,  and  on  the  tongue 
there  may  be  excoriations  or  superficial  ulcers,  but  not  well- 
developed  mucous  patches. 
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The  voice  may  be  harsh  and  deglutition  difficult,  so  that  the 
milk  is  not  swallowed,  but  ejected  through  the  nose. 

The  folds  at  the  anus  are  swollen  and  often  fissured,  which 
causes  painful  defecation.  The  ear  is  not  rarely  the  seat  of  a 
deep  inflammation,  and  even  gangrene,  which  gives  rise  to  an 
offensive  discharge. 

The  internal  organs  are  no  less  affected.  An  abscess  may 
form  in  the  thymus  body.  The  lungs  may  offer  an  aspect  that 
has  been  called  white  hepatization,  or  contain  gummata.  The 
liver  and  spleen  are  often  enormously  enlarged.  In  the  liver 
the  inflammation  often  follows  the  branches  of  the  vena  porta — 
pylephlebitis.  The  long  bones  are  affected  in  a  very  peculiar 
way,  which  even  is  seen  in  the  macerated  foetus.  Between  the 
diaphyses  and  epiphyses  of  the  long  bones  there  is  a  broad  zone 
of  ossification  with  very  irregular  prolongations.  Among  the 
bony  tissue  are  islands  of  cartilage,  and  in  the  cartilage  are  found 
ossified  nuggets. 

In  very  rare  cases  the  child  may  be  infected  during  labor  by 
being  pressed  against  mucous  patches  on  the  maternal  genitals. 
But  then  the  disease  will  appear  later  and  have  the  character 
of  acquired  and  not  of  hereditary  syphilis.  In  the  former  we 
have  a  general  macular  eruption,  mucous  patches,  and  swollen 
lymphatic  glands,  while  in  the  latter  there  is  a  vesicular  or 
papular  eruption,  rhagades,  etc.,  but  not  mucous  patches  or 
adenitis. 

Prognosis, — With  the  exception  of  the  syphilitic  pemphigus, 
the  prognosis  in  hereditary  syphilis  is  not  bad.  Under  proper 
treatment  recovery  usually  ensues  in  from  4  to  8  weeks,  and  some 
of  the  children  remain  well.  In  others  there  may  be  a  slight  re- 
lapse, which  yields  easily  to  specific  treatment.  But  others  are 
less  fortunate.  They  may  become  the  prey  of  furunculosis,  pneu- 
monia, or  diarrhoea,  which  exhausts  their  strength  and  puts  an 
end  to  their  lives.  A  few  may  develop  tertiary  forms,  such  as 
gummous  tumors  in  the  skin  or  periostitis. 

If  the  child  is  born  alive,  the  question  arises,  How  shall  it 
be  fed?  The  general  teaching  is  that  the  syphilitic  child  cannot 
do  its  mother  any  harm,  whether  she  shows  signs  of  the  disease 
or  not,  and  the  usually  puny  child  should  have  the  advantage 
of  being  nursed  by  its  mother.  Even  if  she  appears  healthy, 
she  will  have  latent  syphilis  and,  therefore,  be  immune.  It  is 
true,  there  are  cases  on  record  in  which  the  children  after  their 
birth  communicated  syphilis  to  their  apparently  healthy  mothers 
who  nursed  them,  but  this  is  so  exceedingly  rare  that  it  practi- 
cally may  be  left  out  of  consideration. 

To  use  a  wet-nurse  would  be  criminal  and  might  lead  to  a 
suit  for  damages,  since  she  would  be  sure  to  get  the  disease  from 
the  nursling.  If  the  mother  refuses  to  take  the  risk,  which  in  her 
case  is  very  small,  the  child  must  be  brought  up  on  artificial  food. 
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Treatment, — Calomel  (gr.  ^  to  J — from  5  to  10  milligrammes) 
2  or  3  times  a  day  is  well  borne.  If  the  child  has  diarrhoea, 
pulvis  Doveri  (gr.  yV-tV — from  3  to  5  milligrammes)  may  be 
added  to  each  dose.  It  is  better  to  avoid  inunction  wdth  blue 
ointment,  since  the  fine  skin  of  the  baby  stands  it  less  well, 
and  there  often  are  excoriated  surfaces.  If  necessary,  it  is  used 
in  10-grain  doses — 60  centigrammes — once  daily.  Corrosive 
sublimate  has  been  administered  in  an  entire  bath  (gr.  xv  to  5 
gallons  of  w^ater),  but  it  is  better  to  avoid  it,  the  same  objections 
applying  to  mercurial  baths  as  to  inunction.  Exceptionally, 
it  may  be  given  hypodermically  (gr.  -^--^ — from  1  to  2  milli- 
grammes) once  or  even  twice  a  day  dissolved  in  water  (240 
parts). 

Excoriations  are  soothed  and  their  healing  favored  by  the 
daily  administration  of  a  warm  bath  with  bran  or  starch. 

Fissures  may  be  smeared  with  the  boiled  lead  ointment,  of 
which  I  have  given  the  formula  above  (p.  355),  or  iodoform  oint- 
ment (1:4).  Or  they  may  be  painted  with  a  solution  of  ferri  et 
potassse  tartratis  (1:20)  several  times  daily,  or  once  a  day  with  a 
solution  of  nitrate  of  silver  (1:50). 


CHAPTER   XIII. 

HEMORRHAGE. 

We  have  already  mentioned  bleeding  from  the  umbilical 
cord  (p.  839),  but  other  localities  may  also  be  the  source  of 
hemorrhage. 

§  I.  Spontaneous  Hemorrhagic  Disease. — Many  diseases  oc- 
curring during  the  first  days  of  the  newly  born  are  accompanied 
by  some  bleeding,  especially  those  of  an  infectious  character,  like 
syphilis  and  puerperal  infection;  but  apart  from  this  there  is  a 
special  spontaneous  hemorrhagic  disease  which  is  characterized  by 
multiple  escape  cf  blood  from  the  mucous  membranes,  such  as 
the  conjunctiva,  the  ears,  the  mouth,  the  pharynx,  the  oesopha- 
gus, the  stomach  and  the  intestine,  the  vagina,  and  the  uropoietic 
organs,  or  there  may  be  subcutaneous  or  visceral  extravasations. 

It  does  not  predispose  to  lurmophilia,  which  rarely  begins  dur- 
ing the  first  year,  and  is  much  more  common  in  the  male  sex, 
while  the  hemorrhagic  disease  of  the  newly  born  attacks  both 
sexes  equally. 

The  cause  is  unknown.  The  mortality  is  very  great  (75  per 
cent.)'. 

Mucous  nienibranes  within  reach  should  be  painted  wdth 
adrenalin  solution.  Ou  eyes  and  ears  a  compressing  dressing 
should  be  applied. 
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§  2*  Hemorrhage  from  the  Vagina. — A  bloody  discharge  from 
the  vagina  is  not  very  rare  in  new-boro  girls.  It  is  without  im- 
portance and  gets  well  without  treatment.  It  seems  that  the 
great  functions  preparing  in  the  uterus  and  the  breasts  of  the 
mother  towards  the  end  of  pregnancy  have  their  analogon  in 
the  child,  producing  a  congestion  to  the  corresponding  organs. 
Hence  the  mastitis  that  is  so  common  in  new-liorn  children, 
male  as  well  as  female,  and  the  bloody  discharge  from  the  female 
genitals,  duo  to  a  condition  of  the  uterine  mucosa  like  that  of 
menstruation. 

If  the  physician  finds  it  necessary  to  do  sometliing,  he  may 
order  vaginal  injections  of  a  few  ounces  of  diluted  lukewarm 
liquor  fcrri  chloridi  (ni^viii  to  ^iv^ — 50  centigrammes  to  120 
grammes),  l>ut  it  is  better  to  leave  the  discharge  to  the  i^is 
meduafrix  ftaturw. 


§  3.  Hemorrhage  from  the  Intestinal  Tract.  —  Bleeding  from 
the  rectum  is  a  much  more  serious  matter.  It  is  a  symptom  of 
the  disease  called  melwfta.  Large  quantities  of  dark  fluid  blood 
may  be  evacuated  from  the  anus,  ami  blood  may  also  be  vom- 
ited. Sometimes  there  are  ulcers  on  the  mucous  menifirane  of 
the  stomach  and  the  duodenum;  but  in  other  cases  there  are  no 
ulcers  and  no  ruptured  blood*vessels  to  be  seen^  and  still  there 
is  Jiot  only  found  blood  in  the  intestinal  canab  but  also  in  the 
peritoneal  cavity. 

The  true  nature  of  the  disease  is  unknowm.  Some  think  it  is 
due  to  minute  emboli  conung  from  the  umbilical  A^ein.  Others 
take  it  to  be  caused  by  an  invasion  of  fungi.  Others  again  at- 
tribute it  to  compression  of  the  head  during  lal)or.  In  this  con- 
nection I  may  mention  that  I  have  seen  extravasation  of  blood 
in  the  suprarenal  ca|>sules  after  a  difhcuU  forceps  delivery. 

The  pulse  soon  becomes  insensible,  the  skin  is  cold,  and  the 
cldld  will  not  nurse.  The  disease  is  generally  fatal,  and  death 
occurs  in  two  or  three  days. 

From  a  diagnostic  stand-point  it  shoulcl  be  remembered 
that  if  a  child  vomits  blood,  it  may  be  iruiternal  blood,  sucked 
from  a  sore  nipple;  but  then  the  quantity  is  of  course  small, 
and  the  child  would  not  Vtecome  seiiously  ill.  If  l>lood  from  this 
source  went  through  tlie  intestine,  it  would  be  thick  and  tarry 
when  evacuated  from  the  bowel. 

Trraiweni.—A  case  has  been  reported  which  was  success- 
fully treated  with  extract  of  suj>rarenal  capsule.  Twelve  grains 
were  administered  in  24  hours.  The  dry  jiowder  is  put  into  tlie 
mouth,  and  no  water  must  l)e  given  with  it.  Solution  of  adre- 
nalin chloride  (Parke,  Davis  A  Co.)  may  be  substituted  and  is 
more  convenient;  1  drop  is  given  every  2  hours. 

The  strong  hiemostatie  effect  of  this  drug  taken  internally 
or  applied  locally,  in  all  kinds  of  hemorrhage,  is  a  great  imluce- 
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ment  to  use  it  in  a  disease  in  which  therapeutics  thus  far  has 
accomplished  so  little.  Otherwise,  the  tincture  of  chloride  of 
iron,  ni,i-ii  (from  6  to  12  centigrammes)  every  one  or  two  hours, 
hydrastinine  in  a  5  per  cent,  solution,  5  drops  subcutaneously, 
or  ergotine  may  be  tried,  and  under  all  circumstances  the  child 
must  be  kept  warm  to  counterbalance  the  internal  loss  of  heat. 

§  4.  Hemorrhage  from  the  Kidneys,  Acute  Haemoglobinuria, 
or  Winckers  Disease. — Small  but  very  fatal  endemics  have  arisen 
in  lying-in  hospitals  of  a  disease  in  which  the  urine  becomes 
loaded  with  haemoglobin.  Of  29  children  thus  affected  24  died. 
At  first  the  skin  becomes  cyanotic,  and  later  icteric.  The  urine 
has  a  brownish  color.  The  faeces  become  dark  brown.  The 
children  refuse  to  nurse,  and  nearly  all  die  in  the  course  of  a  few 
days. 

At  the  autopsy  were  found  hemorrhagic  infarct  of  the  lungs, 
fatty  degeneration  of  the  liver,  interstitial  nephritis,  and  a 
swollen  spleen. 

The  disease  has  been  attributed  to  infection  with  bacterium 
coli  commune  found  in  the  well  water  with  which  the  mouths 
of  the  children  were  washed,  but  it  is  doubtful  if  that  is  the 
real  cause. 

§  5.  Acute  Fatty  Degeneration,  or  Buhl's  Disease. — Thii 
affection  has  some  important  points  in  common  with  the  pre- 
ceding. In  fact,  it  is  perhaps  the  same  disease,  and  some  think 
that  both  are  due  to  streptococcus  infection. 

Most  of  the  children  were  born  asphyctic.  They  showed 
great  tendency  to  bleeding  from  the  navel,  which  resisted  all 
treatment.  There  were  extravasations  of  blood  under  the  skin, 
and  blood  was  evacuated  by  the  anus  and  vomited.  Sometimes 
there  was  also  nosebleed.  Within  from  three  to  six  days  the 
skin  became  icteric.    Most  of  the  children  died  within  two  weeks. 

The  autopsy  showed  bloody  extravasation  in  the  pleura, 
pericardium,  and  meninges,  the  skin  and  mucous  membranes, 
the  muscles,  and  the  thymus  body.  Secondly,  there  was  found 
acute  fatty  degeneration  of  the  liver,  the  myocardium,  the 
intestinal  villi,  and  the  epithelium  of  tlie  convoluted  tubules 
of  the  kidneys. 

The  disease  is  said  to  be  found  also  in  the  sheep  and  the  hog, 
and  there  to  be  hereditary,  esi)ecially  in  certain  varieties. 

§  6.  Pulmonary  Apoplexy. — In  rare  cases,  when  a  child 
cries  or  coughs  much,  a  blood-vessel  may  rupture  in  its  lungs. 
There  is  then  a  bloody  discharge  from  the  mouth,  which  soils 
the  clothes  and  frightens  the  friends,  but  in  reality  is  not  serious. 
I  would  recommend  the  above-mentioned  solution  of  adrenalin. 
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CHAPTER   XIV. 

DEFORMITIES. 

§  X.  Harelip. — If  the  child  can  nurse,  it  is  better  to  defer  the 
operation  for  a  few  months;  but  if  the  deformity  prevents  the 
child  from  taking  the  breast,  it  is  better  to  perform  the  opera- 
tion at  once.  By  placing  silver  sutures  before  cutting,  the  loss 
of  blood  is  so  small  that  it  does  in  no  way  weaken  the  child. 

§  2.  Cleft  Palate. — This  condition  prevents  the  infant  from 
forming  that  vacuum  in  its  mouth  which  is  necessary  for  draw- 
ing the  milk  from  the  breast,  and  the  operation  for  it  is  so 
tedious,  painful,  and  bloody  that  it  is  not  advisable  to  subject 
a  new-born  child  to  it.  Some  dental  surgeons  have  been  very 
successful  in  adapting  to  the  cleft  an  obturator  that  supple- 
ments the  deficient  partition  between  mouth  and  nose.  Perhaps 
also  a  rubber  flap  attached  over  the  nipple  of  the  bottle  may 
enable  the  child  to  suck. 

§  3.  Tongue-tie,  or  Ankyloglossum. — If  the  fraenum  of  the 
tongue  is  too  short  or  prolonged  too  far  forward  it  interferes 
with  the  free  mobility  of  that  organ,  and  may  thus  constitute 
an  impediment  to  nursing,  which  easily  can  be  removed  by  a 
simple  operation.     A  bifid  director  (Fig.  524)  is  passed  so  as  to 

Fio.  524. 


Director  for  tongue-tie. 

lift  the  tongue  and  embrace  the  frspnum,  which  then  is  cut  with 
a  pair  of  blunt,  curved  scissors  under  the  director.  A  little 
pressure  with  sterile  gauze  will  soon  arrest  the  bleeding. 

§  4.  Encephalocele,  or  Hernia  Cerebri;  Meningocele. — A 
part  of  the  brain,  covered  with  its  meninges,  may  protrude  from 
the  cranium  so  as  to  form  a  tumor  under  the  skin.  This  is 
called  encephalocelej  or  hernia  cerebri.  It  is  always  found  in  a 
fontanelle  or  suture,  most  commonly  the  small  fontanelle,  or 
between  forehead  and  nose.  That  in  front  may  have  the  size  of  a 
hen's  egg,  while  that  behind  may  be  as  large  as  the  whole  head. 

The  tumor  is  globular,  symmetrical,  often  pedunculated, 
covered  with  normal  skin,  pulsating,  and  increases  by  crying 
and  other  forced  expiration.  It  is  opaque  unless  it  is  complicated 
with  hydrocephalus.  It  can  be  more  or  less  replaced.  It  is  a 
rather  rare  deformity.  I  have  seen  only  one  of  each  of  the  two 
varieties  mentioned. 

Diagnosis. — Formerly  it  was  confounded  with  cephoIcBmatoma, 
but  this  is  situated  on  a  bone  and  cannot  be  replaced. 
55 
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The  prognosis  is  doubtful,  the  worse  the  larger  the  tumor  is. 
The  combination  with  hydrocephalus  makes  it  also  more  un- 
favorable. 

Treatment. — The  tumor  should  be  protected  against  injury, 
with  which,  when  it  is  small,  slight  compression  may  be  combined. 
Operations  are  usually  fatal,  but  most  parents  will  prefer  this 
issue  to  having  a  deformed  child. 

The  base  may  be  surrounded  by  an  elastic  ligature;  or  the 
tumor  may  be  cut  off  and  the  edges  united  by  suture.  If  it  is 
combined  with  hydrocephalus,  it  may  be  punctured. 

If  the  dura  mater  alone  forms  the  pouch,  and  no  brain  matter 
is  prolapsed,  the  condition  is  called  meningocele.  The  prognosis 
is  better  and  the  treatment  the  same  as  for  encephalocele. 

§  5.  Spina  Bifida,  or  Hydrorrhachis. — There  is  some  analogy 
between  encephalocele  and  meningocele  on  one  side  and  spina 
bifida  on  the  other.  While  the  former  consists  in  an  imperfect 
closure  of  the  cranium  and  protrusion  of  the  brain  or  its  me- 
ninges through  the  opening,  in  spina  bifida  there  is  a  congenital 
absence  of  one  or  more  vertebral  arches,  and  through  the  gap 
protrude  the  spinal  meninges,  forming  a  bag  filled  with  cerebro- 
spinal fluid  (Fig.  323,  p.  424).  This  deformity  is  much  more 
common  than  the  preceding  one. 

As  a  rule,  there  is  only  one  such  hernia,  and  that  in  the  lum- 
bar region;  but  exceptionally  2  or  3  have  been  found  in  other 
portions  of  the  spine  of  the  same  individual. 

A  globular  or  circular  soft  tumor  is  found  in  the  median  line 
of  the  back.  If  the  opening  through  which  it  connects  with  the 
spinal  canal  is  small,  it  may  be  pedunculated,  but  if  the  opening 
is  large  the  tumor  is  sessile.  It  may  be  covered  with  skin,  but 
more  often  this  is  absent,  and  the  posterior  wall  is  formed  only 
by  the  dura  mater.  In  the  circumference  is  felt  a  bony  ring, 
formed  by  the  edges  of  the  vertebral  canal.  The  swelling  in- 
creases during  the  child's  crying,  and  can  be  more  or  less  reduced 
by  pressure;  but  the  latter  is  not  without  danger,  since  it  may 
produce  paralysis  or  convulsions. 

Not  infrequently  the  defect  in  the  spine  is  combined  with 
hydrocephalus  or  club-foot  or  both.  Often  the  whole  cord  or 
the  Cauda  equina  is  deflected  into  the  tumor,  or  spinal  nerves 
may  take  their  course  in  its  wall. 

In  the  milder  degrees  there  are  no  symptoms  beyond  the 
appearance  and  characters  of  the  tumor,  but  in  the  severe  cases 
there  may  be  paraplegia  and  paralysis  of  the  musculature  of 
the  bladder  and  the  rectum.  A  sudden  rupture  of  the  bag  is  ac- 
companied by  outflow  of  cerebrospinal  fluid,  convulsions,  and 
generally  death. 

The  diagnosis  is  not  diflScult,  when  we  pay  attention  to  the 
site,    the   compressibility,    the   increase   in   size   during   crying, 


DEFORMITIES.  867 

and  the  bony  ring  in  the  circumference.  By  these  features  spina 
bifida  is  distinguishable  from  cysts  and  solid  tumors. 

The  prognosis  is,  upon  the  whole,  unfavorable.  Most  of  these 
children  die;  but  if  the  tumor  is  small,  and  especially  if  it  is  cov- 
ered with  skin,  they  may  live  and  grow  up.  The  communication 
with  the  spinal  canal  may  close,  and  the  remainder  of  the  tumor, 
having  become  isolated,  can  easily  be  removed  without  danger. 

Treatment. — ^The  tumor  should  be  covered  with  a  soft  pad,  and 
be  protected  against  pressure.  The  most  successful  treatment  con- 
sists in  injection  of  iodine.  A  single  drop  of  the  tincture  injected 
into  the  sac  has  led  to  agglutinative  inflammation  and  a  cure. 
But  the  method  that  has  given  the  best  results  consists  in  letting 
out  about  one-half  of  the  fluid  with  a  fine  aspirator  needle  and 
injecting  from  ,^ss  to  3;ii  (from  2  to  8  grammes)  of  this  fluid: 

B     lodi gr.  X  (60  centigrammes) 

Potassii   iodidi ^ss  (2  grammes) 

Glycerini q.  a.  ad  5  i  (30  grammes). — M. 

In  making  the  puncture  the  median  line  should  be  avoided,  on 
account  of  the  possible  presence  there  of  the  cord.  During  the  op- 
eration the  child's  head  should  be  held  low,  and  no  pressure  should 
be  exercised  on  the  tumor.  The  opening  is  closed  with  a  piece 
of  court-plaster  and  collodium.  After  closure  of  the  wound  slight 
compression  is  used  to  prevent  too  rapid  refilling  of  the  pouch. 
If  successful,  the  operation  may  be  repeated  in  a  few  weeks. 

The  frequent  presence  of  parts  of  the  nervous  system  in  the 
sac  excludes  the  use  of  the  ligature,  and  cutting  operations 
have  nearly  always  proved  fatal.    The  severe  form  is  incurable. 

§  6.  Umbilical  Hernia. — The  umbilicus  is  the  last  point 
closed  in  the  formation  of  the  body,  and  especially  the  abdominal 
cavity.  This  closure  may  be  more  or  less  imperfect,  and  then 
the  result  is  an  umbilical  hernia.  In  the  minor  degree  the  in- 
testine drives  the  umbilical  cone  forward  as  a  little  skin-covered 
tumor  of  the  shape  and  sometimes  of  the  size  of  the  last  phalanx 
of  the  thumb  of  an  adult.  This  is  easily  reduced 
by  pressure  with  a  little  button  about  an  inch  in  Fio.  525. 

diameter,  convex  and  smooth  on  one  side  and  flat 
and  rough  on  the  other  (Fig.  525),  which  button 
is  applied  with  its  convexity  towards  the  um- 
bilicus and  kept  in  place  with  a  piece  of  rubber  Navei  button, 
adhesive  plaster.  When  this  gets  loose  it  is  re- 
newed, and  this  truss  is  used  until  the  child  has  outgrown  its 
hernia,  which  may  take  several  months. 

In  the  higher  degree  of  umbilical  hernia  there  is  a  defect  in  the 
abdominal  wall.  The  skin  and  other  parts  comprising  the  ab- 
dominal wall  are  lacking  on  a  certain  area  around  the  place  where 
the  umbilicus  should  have  been  formed.    Through  this  gap  the 
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intestinal  knuckles  and  perhaps  part  of  the  liver  protrude,  only 
covered  with  amnion.  If  the  defect  is  no  larger  than  to  allow  one 
to  bring  the  edges  together,  these  ought  to  be  pared  at  once  and 
united  by  sutures  as  after  laparotomy.  Since  the  child  may  be 
expected  to  cry  much  and  to  become  dirty,  it  is  preferable  *  to 
use  silver  wire  for  the  stitches,  which  do  not  absorb  fluid,  act  as 
splints,  and  even  have  antiseptic  properties. 

§  7.  Atresia  Ani. — I  have  stated  above  (p.  249)  that  if  a  child 
does  not  pass  any  meconium  during  the  first  24  hours  of  its  life 
its  failure  to  do  so  is  often  due  only  to  an  agglutination  of  the 
epithelium  in  the  anal  canal,  and  all  that  is  needed  to  produce  a 
copious  movement  of  the  bowels  is  to  introduce  the  well-greased 
little  finger  into  the  rectum.  But  it  is  quite  another  thing  if 
there  is  no  anus  and  perhaps  no  rectum  either.  If  there  is  only  a 
more  or  less  thin  septum  between  the  rectum  and  the  anus, — or 
the  skin,  when  there  is  no  anus, — it  should  be  split  with  a  crucial 
incision  and  the  intestine  sutured  to  the  anus  or  skin. 

The  intestine  may  end  as  a  blind  sac  more  or  less  far  up  in 
the  pelvis,  or  it  may  open  into  one  of  the  hollow  organs  of  the 
pelvic  cavity, — the  uterus,  the  vagina,  the  bladder,  or  the  urethra. 
The  pelvis  of  the  new-born  chUd  measures  only  from  1  to  IJ 
inches  in  diameter,  and  it  is  exceedingly  difficult  to  perform 
any  operation  in  so  narrow  a  space.  The  mechanical  difficulties 
created  by  the  lack  of  room  are  enhanced  by  the  obscurity  in 
which  the  precise  diagnosis  often  is  shrouded.  The  operator 
gropes  in  the  dark,  afraid  of  causing  perhaps  irreparable  lesions. 

If  the  bowel  cannot  be  reached  from  below,  the  propriety 
of  colostomy  may  be  entertained.  If  determined  upon,  right 
lumbar  colostomy  is  indicated  on  account  of  the  possibility  of 
the  absence  or  malposition  of  the  descending  colon.  For  the 
details  of  these  operations  the  reader  is  referred  to  treatises  on 
operative  surgery.     The  prognosis  is  very  doubtful. 


CHAPTER  XV. 

SUDDEN  DEATH  OF  THE  BABY. 

If  the  child  lies  in  the  mother's  bed,  she  may  unwittingly 
roll  over  it  and  smother  it.  That  the  same  can  be  done  with 
criminal  intent  need  hardly  be  added. 

Death  without  disease  may  be  due  to  apoplexy,  a  cerebral 
vessel  bursting  under  the  blood-pressure  caused  by  violent 
and  prolonged  crying.  A  sudden  congestion  of  the  thymus 
gland  may  compress  the  trachea  and  thus  give  rise  to  asphyxia. 
There  may  be  defects  in  the  internal  organs,  for  instance,  im- 
perforate ureters,  or  some  other  condition  incompatible  with  life. 
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Page  99: 

Ckemieal  Composition  of  the  Urine  of  Fregnont  Women, — The 
quantity  of  water  increases  and  that  of  solid  substances  dimin- 
ishes from  the  first  months  to  the  end  of  pregnancy,  except  the 
amount  of  chlorides,  which  also  increases.  This  is  probably  so 
iKM-ause  parts  of  the  woman's  tissues  are  decomposed,  and  the 
chlorides  in  them  do  not  easily  enter  \n\o  new  eompositioiis  and 
are  very  sohible  in  water.  The  phosphates^  sulphates,  urea, 
uric  acid,  creatine,  and  creatinine  are  all  diminished^  because 
they  are  used  in  building  up  the  fa*tus. 

Page  209 : 

IlyoHvine-Morphine  Sleep. — The  hyoscine  was  administered 
hypodermically  in  doses  of  tU  grain,  in  combination  with 
morphine,  J  grain,  and  cactine,  ^V  grain,  dissolved  in  a  cubic 
centimetre  of  water*  This  is  the  formula  of  the  Abbott* 
Lanpliear  tablet.  According  to  Dr.  Birch  more,  the  first  dose 
was  given  as  soon  as  the  first  stage  of  labor  was  certainly 
begun,  and  was  in  most  cases  sufficient  to  hold  the  patient 
until  expulsive  pains  were  distinctly  pronounced.  The  instant 
the  patient  showetl  the  least  evitlence  of  perception,  the  second 
dose  was  given.  In  the  cases  requiring  tlie  aiil  of  the  force|)s 
a  tliird  dose  was  given.  Drs.  AbbfJtt  and  i.aiqjhear  recnmmend 
in  most  obstetric  eases  to  begin  with  half  a  dose  and  repeat  it 
every  2  to  4  hours  as  needed*  During  the  propulsive  stage, 
especially  if  forceps-delivery  becomes  necessary,  a  full  dose 
may   be  required. 

Page  238: 

CoUes's  Law.  — As  the  baby  may  safely  suck  the  breast  of  its 
syphilitic  mother,  so  also  the  apparently  healtliy  mother  of  a 
syphilitic  child  may,  as  a  rule,  suckle  her  chihl  without  getting 
syphiHtic  ulcers  on  her  hnmsi^^CoUeH's  /fit/*,— which  is  explained 
in  this  way,  that  the  motljer,  although  she  does  not  show  any 
sign  of  syphilis,  has  the  disease  in  an  atteiuiated  form;  l)Ut, 
unfortunately,  this  law  is  not  without  exceptions. 

Page  275 : 

Artifinal  Abortion. — Sometimes  the  cervix  oflTers  such  resist- 
ance that  the  dilatation  nuiy  take  hours  and  still  lead  to  a  lacer- 
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ation.  Under  such  circumstances  a  competent  operator  would 
do  better  in  performing  vaginal  Csesarean  section,  emptying  the 
uterus,  stitching  it,  and  replacing  it. 

Page  488: 

Osfeomalacia, — Professor  Bossi,  of  Genoa,  Italy,  has  published 
two  cases  of  osteomalacia  in  which  remarkable  results  were 
obtained  from  the  hypodermic  injection  of  adrenalin  (J  or  1  cubic 
centimetre  daily  of  the  1:1000  solution;  23  injections  in  all).* 

The  already  greatly  distorted  bones  resumed  their  normal 
shape,  the  violent  pain  ceased,  and  a  child  weighing  3250  grammes 
was  born  by  nature's  sole  efforts. 

If  extended  experience  shows  similar  efficacy  of  this  remedy, 
perhaps  the  spaying  may  be  avoided. 

Page  770: 

Alcohol  Irrigation. — Some  have  been  particularly  successful 
with  Carossa's  treatment  of  septic  endometritis  by  means  of 
drainage  and  the  local  application  of  alcohol.  A  catheter  is 
inserted  into  the  uterus,  and  the  latter  packed  with  iodoform 
gauze.  To  the  outer  end  of  the  catheter  is  fastened  a  piece  of 
rubber  tubing,  and  to  the  outer  end  of  this  a  funnel,  through 
which  are  poured  every  hour,  day  and  night,  2  or  3  tablespoonfuls 
of  alcohol  diluted  with  from  3  parts  to  1  part  of  water.  The 
gauze  may  be  left  in  the  uterus  from  3  days  to  2  weeks. 


1  Bossi,  Zentralblatt  fiir  Gynakologie,  11K)7,  Nos.  3  and  6. 
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Abdomen,  pendulous,  112,  442.* 
Abdominal  pressure,  faulty,  380. 

tumor    obstructing    genital    canal, 
455. 

wall,  fibroid,  794. 
Abortion,  266.  ' 

artificial,  273. 

complete,  268.   ^' 

criminal,  275. 

habitual,  272.       •    ' 

incomplete,  268.  *      •  ' 

missed,  280. 

tubal,  complete,  314. 
protract^,  314. 
Acardiacus,  263. 
Acetabidum,  135. 
Adenitis,  771. 
Adrenalin,  527. 
iEdoeitis,  292,  737,  743,  764. 
After-birth,  200. 

expulsion  of,  178. 
After-pains,  198,  234. 
Agalactia,  794. 
Air,  entrance  into  vein,  822. 

hot,  779. 
Albuginea,  3,  7. 
Albuminuria,  339. 
Alcohol,  (M)6,  767,  774. 
Alimentary  canal,  disturbances,  752. 
Alimentation,  rectal,  779. 
Allantois,  42. 
Amenorrhcea,  17. 
Amnion,  41. 

caudal  fold,  41. 

ceplialic  fold,  41. 

false,  41. 

tnie,  41. 
Amputation,  intra-uterine,  364. 

supravaginal,  704. 

utcro-ovarian,  704. 
Anaemia,  825. 

progressive,  pernicious,  35ii. 


AnaBsthesia,  204,  619,  648,  657. 
Anatomy  of  parturient  canal,  132. 
Anencephalus,  424. 
Anthrax,  357. 
Antiphlogistine,  767,  777. 
Antipyretics,  776. 
Antisepsis,  188,  621. 

cost,  203. 

in  labor,  761. 
Aphasia,  338. 
Appendicitis,  333. 
Arch,  pubic,  144. 
Area,  embryonic,  37. 

opaca,  !^. 

pellucida,  38. 
Areola,  adenitis,  801. 

cellulitis,  801. 

eczema,  355,  H)\ 

incision,  808. 

secondary,  95. 

umbilical,  97. 
Arthritis,  753.  779. 
Articulation,  iliosacml,  133. 

rupture,  573. 
Asepsis,  187,  621. 
Asphyxia,  581. 
Aspirator,  vaginal,  771. 
Assistants,  18i^. 
Asthma,  334. 
Asynclytism,  174. 
Atni(K>ausis,  271.  770. 
Atresia  hymenalis,  449. 
Attitude,  76. 
Auscultation,  114. 
Autoinfection,  736. 
Aveliiig,  repositor,  'M)h. 
Axis-traction,  622,  627. 

Hacelli,  treatment  of  tetaniLs,  832. 
I^cillus  emphysematosus,  291. 
Haer,  hysterectomy-forceps,  709. 
Bag,  obstetrical,  186. 

871 


872 


INDEX. 


Bag  of  waters,  172. 

Ballottement,  106.  ' 

Band,  amniotic,  364. 

Bandage,  202. 

Bardenheuer,    elevated-pelvis    posture, 

438. 
Barnes,  Robert,  cervical  dilators,  599. 
Barrows,  formalin  injection,  769. 
Basilysis,  715. 

Basilyst,  A.  R.  Simpson's,  717. 
Basiotribe,  Tamier's,  715. 
Bath,  cold.  776. 

for  baby,  211. 

hot-air,  779. 
Bed,  preparation  of,  188. 
Bed-sore,  754. 
Bednar,  aphthsp,  845. 
Beef  juice,  775. 

tea,  775. 
Binder,  abdominal,  201. 
Bladder,  457. 

inflammation,  813. 

irritable,  348. 
Blafitoderm,  38. 
Blast omere,  25. 
BlastOK,  37. 

Blood  of  pregnant  women,  99. 
Body,  polar,  25. 
Bone,  pubic,  135. 
Bong,  embryotome,  721. 
Bonnaire,  manual  dilatation  of  cervix, 

611. 
Bossi,  dilator,  614. 
Brachiotomy,  721. 
Braun,  colpeurynter,  613. 

cranioclast,  714. 

fillet-carrier,  663. 

key-hook.  719. 
Braun- Fernwald's  sign,  105. 
Breast .  235. 

abscess,  803. 

chronic,  809. 
cold.  809. 

diseases,  799. 

drying  up,  237. 

during  pregnancy,  94. 

erysipelas,  801. 

fistula,  810. 

fluid  in,  105. 

hypertrophy,  811. 

inflammation,  803. 

in  puerpery,  21^5. 

lymphangeit  is,  802. 


Breast-bandage,  239. 

Breast-pump,  239. 

Breech  presentation,  396. 

Breus,  forceps,  628. 

Brow  presentation,  395. 

Bruit,  uterine,  106. 

Buhl,  disease  of  new-bom,  864. 

Bulls,  754. 

Bumm,  anterior  vaginal   hysterotomy, 

701. 
Bursa  ovarica,  12. 
Busch,  version,  653. 

Csesarean  section,  abdominal,  688. 
after  death  of  mother,  577. 
Caruso's,  695. 
conditions,  689. 
for  placenta  previa,  528. 
Frit«ch's,  695. 
fundal  incision,  695. 
indications,  688. 
relation   to    other   operations, 

700. 
vaginal,  300. 

conservative,  701. 
radical,  703. 
Calculation  of  day  of  confinement,  54. 
Calculus,  457. 
Camphor  emulsion,  780. 

oily  solution,  693. 
Canal,  alimentary,  752. 
cervical,  closure,  446. 

stenosis,  447. 
medullary,  41. 
neurenteric,  56. 
parturient,  anatomy,  132. 
obstniction,  442. 
soft  parts,  149. 
pelvic,  143. 
C^put  succedaneum,  180. 
C'arbolic  acid,  poisoning,  606. 
C^runculse  myrtiformes,  233. 
Caruso,  Cssarean  section,  695. 
Catamenia,  13. 

Catheterization,  204,  457,  635,  761. 
Caul,  172. 

Cavity,  cotyloid,  135. 
segmentation,  26. 
Cell  columns,  36. 
decidual,  27. 
nodes,  36. 
Cellulitis,  738. 
of  limbs,  753. 
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Cellulitis  of  pelvis,  745. 
Centre  of  gravity,  98. 
Cephalsmatoma,  579. 
Cephalotomy,  711. 
Cephalotribe,  716. 
Cephalotripsy,  716. 
Cervical  plug,  31,262. 
Cervix,  157. 

abnormalities,  446. 

artificial    dilatation    during    labor, 
598,609. 
during  pregnancy,  592. 

carcinoma,  299. 

conglutination  of  oh,  446. 

during  labor,  157. 

hfiematoma,  549. 

hypertrophy    of    vaginal    portion 
simulating  laceration,  124. 

incision,  448,  615. 

laceration,  fresh,  559. 
old,  447. 

manual  dilatation,  611. 

obliteration,  171.  • 

oedema,  :)06. 

rigidity,  447. 

softening,  106. 

stenosis,  447. 

thrombus,  549. 
Chair,  for  elevating  chest,  193. 

for  elevating  pelvis,  438. 
Chamlwrlen,  forceps,  623. 
Champetier  de  Kibes,  cervical  dilator, 

601. 
Chicken-breast,  474. 
Child,  acute  fatty  degeneration,  864. 
hu^moglobinuria,  864. 
nasal  catarrh,  857. 

ankyloglossum,  865. 

atelectasis,  857. 

atresia  ani,  8(58. 

bath,  211. 

Bednar's  aphthae,  845. 

"blue  baby,"  858. 

Buhl's  disease,  864. 

care  of,  210,  249. 

catarrhal  fever,  857. 
laryngitis,  857. 

catheterization  of  larynx,  587. 

cleaning  mouth,  211. 

cleft  palate,  S65. 

colic,  853. 

condition  of  new-born,  240. 

constipation,  S5.3. 


Child,  coryza,  857,  860. 
cyanosis,  858. 
definition  of  living,  584. 
deformities,  865. 
depression,  483. 
diarrhoea,  854. 
director  for  tongue-tie,  865. 
diseases  of  air-passages,  857. 

of  circulatory  organs,  818. 

of  digestive  organs,  853. 

of     heart    and    large     blood- 
vessels, 858. 

of  mouth,  844. 

of  navel,  839. 

of  new-bom,  839. 
dress,  212. 
eczema,  849. 
encephalocele,  865. 
endocarditis,  858. 
epithelial  pearls,  846. 
erysipelas,  850. 
erythema,  848. 
exophthalmus,  484. 
eye  treatment,  210. 
eyelid  retractor,  84ii. 
facial  paralysis,  645. 
fissure,  48:^,  860. 
fracture  of  cervical  vertebrae,  485. 

of  collar-bone,  485. 

of  humerus,  4S5. 
gangrene,  840. 
gavage,  259. 
giant,  419. 

glandular  swelling,  847. 
gonorrhcral  ledoeocolpitis,  844. 

dermatitis,  844. 

infection,  841. 

stomatitis,  844. 
growth,  248. 
hipnmtoma  of  mitral  valve,  858. 

of  8tem(x*leidomastoid,  484. 
hipmoglobinuria,  864. 
harelip,  865. 

head,  physiological  congenital  asym- 
metry, 48.3. 
hemorrhage,  8:^9.  862. 

fn>m  intestine,  861^. 

from  kidneys,  864. 

from  vagina,  863. 
hernia  cerebri,  S6.5. 
hydroa,  S49. 
hydrorrhachis,  S66. 
hypertrophy  of  thymus,  848. 
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Child,  icterus,  855. 

neonatorum,  248. 
ichthyosis,  851. 

injury  to  epithelial  pearls,  846. 
intertrigo,  848. 
large,  55,  66.  419. 
loosening  of  epiphyses,  485. 
mastitis,  847. 
melsena,  86;^. 
meningocele,  865. 
miliaria,  849. 
muguet,  844. 
nasal  catarrh,  857. 
navel  button,  867. 
ophthalmia  neonatorum,  841. 
ophthalmoblennorrhcea,  841. 
paralysis,  486. 
pemphigus,  85(),  860. 
pressure  marks,  484. 
puerperal  infection.  841. 
pulmonary  apoplexy,  864. 
rhagades,  860. 
sclerema,  852. 
sisse,  62. 

skin  diseases,  848. 
snuffles,  857,  860. 
spina  bifida,  866. 
spontaneous    hemorrhagic    disease, 

862. 
sprue,  844. 
sudden  death,  868. 
syphilis,  acquired,  861. 

hereditary,  859. 
syphilitic  bone  affection,  861. 
tetanus,  856. 
thrush,  844. 
tongue-tie,  8^55. 
umbilical  arteritis,  840. 

fungus.  839. 

hernia,  867. 

phlebitis.  840. 

ulcer,  839. 
viability,  65. 

weakness,  congenital.  25(i. 
weight,  64. 

white  hepatization  of  lungs,  861. 
Winckel's  disease,  864. 
xeroderma,  851. 
Childbirth,  after  deatii  of  motlier,  576. 
bloodless,  549. 
chief  features,  Whi. 
permanent  changes  caused  by,  246. 
Cliloasma  uterinum,  9(i.  I 


Chloroform,  204,  345,  619. 

Chloroform-mask,  186. 

Choc  de  retour^  358. 

Cholera,  357. 

Chorea,  336. 

Chorio-epithelioma  destruens,  788. 

malignum,  788.  • 

Chorioma,  788. 
Chorion,  32. 

frondosuin,  34. 

Iffve,  34. 

primitive.  26,  32.- 

shaggy,  34. 

smooth,  34. 

true,  32. 

villi  of,  32. 

hyperplasia,  370. 
Cleidotomy,  722. 
Clitoris,  tears  near,  572. 
Cocainization,  medullary,  205. 
Coccyx,  135. 
Coeloma,  41. 
Coelome,  41. 
Collargolum,  768. 
Colostrum,  99.  235. 

corpuscles,  99. 
Colpaporrhexis,  560. 
Colpeurynt«r,  305,  601. 

Braun's,  613. 
Colpitis,  289,  737,  743,  764. 

catarrhal,  289. 

emphysematous.  291. 

gonorrhceic,  289. 

granular,  289,  355. 

mycotic,  291. 
Colpohyperplasia  cystica,  291. 
Comparison  between  Cspsarean  section 
and  pubiotomy,  700. 

between  forceps  delivery'  and  ver- 
sion, 660. 

between  symphyseotomy  and  other 
operations,  682. 
Conception,  22. 
Condylomata  acimiinata,  294. 
Cone,  umbilical,  73. 
Conjugate,  available,  142,  46:i. 

diagonal,  463. 

minimum,  142. 

obstetrical,  142. 

true,  141,  463. 

anatomical,  142. 
obstetrical,  142. 
Constipation,  333. 
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Consultation,  622. 
Contraction,  tetanoid,  828. 
Convulsion,  3118. 
Copulation,  18. 
Cord,  abnormalities.  435. 

coiling,  373,  4;^.' 

cutting,  197. 

dressing,  212. 

fat,  197. 

genital,  281. 

insertion,  central,  71. 
forked,  72. 
marginal,  71. 
velamentous,  71. 

knot,  374. 

ligation,  196. 

prolapse,  436. 

repositor,  438. 

rupture,  374. 

stenosis,  374. 

too  long,  373. 

too  short,  374,  435. 

torsion,  374. 

tying.  196. 

umbilical,  43,  70. 
anomalies,  363. 
lil)eration,  196. 
Corona,  13. 
Corpas  luteum,  11. 
Corrosive  sublimate,  poisoning,  604. 
Cotton  root,  785. 
Cotyledon,  70. 
Cough,  334. 
Courses,  13. 

Cranial  vault,  removal  of,  715. 
Cranioclasis,  714. 
Cranioi'last,  Hraun's,  714. 

Simpson's,  J.  Y.,  714. 
Craniopagus,  434. 
Craniotomy,  711. 

Craniotomy-forceps,  Thomas's,  715. 
Cred^,  B.,  argentum  colloidale,  7()S. 
argentum  solubile,  76S. 
collargolum,  768. 

Carl  F.  8.,  expression  of  placenta, 
198. 
eye  treatment,  210. 
Creolin,  005. 
Creosotal,  778. 
Creosote,  775. 
Cross  birth,  412. 
Crotchet,  718. 
Curettage,  595. 


I    Curette,  Rteimier's,  596. 
I  Simon's,  595. 

I  Sims's,  595. 

Thomas's,  595. 
!    Cushion,  inflatable  rubber,  185. 
I    Cyst,  ovarian,  300. 

Cystitis,  813. 
I    Cystocele,  457. 

Death  of  mother  during  pregnancy,  363. 

sudden,    of    mother,    in    labor    or 
puerpery,  575.  • 

Decidua,  27. 

atrophy,  370. 

basilaris,  31. 

capsularis,  31. 

cystic,  371 . 

diseases,  370. 

graviditatis,  17. 

hyperplasia,  370. 

hypertrophy,  370. 

menstnial,  14. 

of  pregnancy,  27. 

placentalis  subchorialis,  <i6. 

reflexa,  31 . 

serotina,  31. 

vera,  31 . 
Deciduoma  malignum,  788. 
Decubitus  aciitUH,  682. 
Delivery-room,  220. 
Denidation,  17. 
Depressor,  (larrigues's,  120. 

Hunter's.  120. 
Desmarre,  eyelid  retractor,  843. 
Deutoplasma,  13. 
Diabetes,  350. 

Diagnosis  between  first  and  later  preg- 
nancies, 12.S. 
Diameter  of  l^uudelocque,  119. 
Diameters,  of  fetal  head,  161. 

of  pelvis.  141. 
Diaphragm,  pelvic,  LW. 
I)iarrh(i»a,  'XV,i. 
DiceplialiLs,  4:i0,  434. 
Dilator,  Arthur  Miiller's,  614. 

liames's,  .5W),  613. 

I^)ssi*s,  614. 

Champetier  de  Rilws's,  601,  613. 

Clarrigiies's,  591^,  614. 

CJoelet  's,  .593. 

Hanks's,  .')92,  614. 

Tamier's,  613,  614. 
Diphtheria,  puerperal,  728. 
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Director,  Hey's,  677- 
Discus  proligerus,  6. 
Disinfectant,  internal,  778. 
Disinfection,  189. 

in  lying-in  hospitals,  226,  759. 

of  vagina,  591,  594. 

special,  192. 
Disk,  germinal,  26,  37. 
Dislocation  of  femur,  480,  495. 
Distance,  sacrocotyloid,  141. 
Doll,  82. 

Double  manceuvre,  665. 
Douche,  preliminary,  203. 
Douche-pan,  184. 
D'Outrepont,  version,  654. 
Drainage-tube,  772. 
Duct,  Mallerian,  281. 

omphalo-ent«ric,  43. 

vitelline,  43. 

Wolffian,  281. 
Ductus  arteriosus,  50. 

venosus,  50. 
Dikhrssen,  cervical  incisions,  449,  615. 

vaginal  Csesarean  section,  701. 
Dysmenorrhcea,  membranous,  319. 
Dyspnoea,  334. 
Dystocia,  376. 

Ecbolic,  266. 
Eclampsia,  339,  549,  832. 
Ectoderm,  26,  32,  38. 
Ectomere,  25. 
Elytritis,  289. 
Embolism,  of  artery,  818. 

of  heart,  821. 

of  pulmonary  artery,  821 . 

of  venous  system,  819. 
Embryo,  abdominal  stalk,  44. 

coeloma,  41. 

ccplome,  41. 

development ,  37. 

embryonic  spot,  26. 

medullary  canal,  41. 
folds,  40. 
groove,  40. 

mesoblast,  38. 

parietal  zone,  41 . 
segmental  zone,  41. 

parietal  plate,  41. 

primitive  groove,  38. 
streak,  liS. 

somatic  plate,  41. 

somatopleure,  41. 


Embryo,  splanchnic  plate,  41. 

splanchnopleure,  41. 

tunica  intermedia,  68. 

urogenital  sinus,  281. 

visceral  plate,  41. 
Embryo,  see  also  Foetus. 
Embryotome,  Bong's,  721. 

Ramsbotham's,  719. 
Embryotomy,  711. 
Eminence,  iliopectineal,  137. 
Emphysema,  334. 
Empyema,  777. 
Encephalitis,  779. 
Enoephalocele,  422. 
Endocarditis,  751,  778. 
Endochorion,  32. 
Endomere,  25. 
Endometritis,  737,  744,  765. 

atrophic  decidual,  288. 

cystic,  288. 

decidual,  287,  355. 

hemorrhagic,  288,  371. 

polyposa,  287. 

putrid,  727. 

septic,  727. 

tuberosa,  287. 
Enema,  nutrient,  779. 

of  glycerin,  774. 

of  ox-gall,  775. 

of  turpentine,  775. 
Engagement,   174,  385,  386,  389,  397, 
432,  442,  454,  476,  479,  497,  503, 
520. 

anterior  parietal,  386. 

extramedian,  477. 

posterior  parietal,  386. 
Enteriti.s,  778. 
Entoderm,  26,  38. 
Enucleation  of  head,  195. 
Enuresis,  349. 
Enzymol,  645. 
Epiblast.:«. 
Epignathus,  422. 
Epilepsy,  S^iH. 
Episiotomy,  450,  568. 
Erb,  paralysis,  486. 
Ergot,  243,  378,  761,  785,  815. 
Erysipelas,  358,  836,  837. 

malignum  internum,  739. 
Erythema,  754. 
Evolution,  spontaneous,  416. 
Examination,  bimanual,  117. 

physical,  110. 
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Examination,  rectal,  119. 

vaginal,  117,  190. 
Excretion,  47. 
Exochorion,  32. 
Expression  of  feet  us,  616. 
Extraction,  see  Foetus. 

Falcetta,  676. 
Fascia,  pelvic,  154. 

perineal,  154. 
Fecundation,  22. 
Feeding,  artificial,  251. 
Fertilization,  22. 
Fetation,  common  multiple,  2(V2. 

multiple,  261. 
Fever,  due  to  constipation,  SI^S. 
to  emotion,  838. 
to  mastitis,  838. 
to  saprsemia,  791 . 
to  sore  nipples,  838. 

eruptive,  836. 

malarial,  837. 

milk,  797. 

of  pregnancy,  351. 

puerperal,  723. 

scarlet,  8.36. 

typhoid,  837. 
Fever-cot,  776. 
Fibrine,  canalized,  37. 
Fibroid  of  abdominal  wall,  794. 
Fillet,  0.58. 

in  groin,  409. 

on  thigh,  410. 

{)a.s.siiig  over  foot ,  408. 
Fillet -carrier,  Braun'.s,  (>()4. 

( )livicr'.s,  409. 

Routh's,  G6.5. 
Fistula,  SI 5. 

fecal,  817. 

urinar>',  SI 5. 

uterovaginal,  .5()0. 
FistuloiLs  tract,  .327. 
Flow,  montlily,  13. 
Fcctus,  abnormal  attitude,  3S1. 
l)osition,  381. 
presentation,  3S1 . 

after-<*oming  head  delivery.  40'). 

aneurism  of  aorta,  423. 

apn«ca,  581. 

arm,  dorsal  displacement   in  {X'lvic 
end  prt»«entation,  40.'). 
in  vertex  present  at  ion,4 12. 
liV)eration,  403. 


Foetus,  ann,  prolapse,  415,  659. 
ascites,  422. 
asphyxia,  581 . 
atelectasis,  585. 
avulsion  of  head,  589. 
carcinoma  of  liver,  423. 
changes  after  death,  374. 
circulation,  48. 

cystic  degeneration  of  kidneys,  423. 
dangers  from  contracted  pelvis,  482. 
death,  265. 
decapitation,  719. 

destruction  of   (see  Abortion,  Em- 
bryotomy), 711. 
development  in  each  lunar  month, 

55. 
distended  bladder,  42H. 
elephantiasis  congenita  cystica,  423. 
emphysema,  42Ii. 
epiphysis,  loosening,  485. 
evisceration,  721. 
excessive  size,  419. 
exenteration,  721. 
exophtiialmus,  484. 
expression,  616. 
expulsion,  173. 
extraction,  6.56. 

by  breech,  409. 

by  feet,  6(>(). 

by  forceps,  6i^7. 
eyes,  silver  treatment,  210. 
fibrocystic  degeneration  of  testicle, 

423. 
foot,  lu>w  to  bring  down,  408. 
gangrene  of  navel,  840. 
gonorHueal  stomatitis,  844. 
head,  1.58. 

after-coming,  399,  405. 

asymmetry   due   to   moulding, 
180. 

congenital  physiological  asym- 
metry-, 48.3. 

diameters,  161. 

dimensions,  161. 

enucleation,  195. 

lateral  obhipiity,  386. 

repression,  194. 
licart -sound,  102,  115. 
hydroccphahis,  420. 
iiydronephrosis,  42i<. 
hydrorrhachis,  423. 
hydro!  Iiorax.  423. 
in  f<ctu,  122. 
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Foetur.,  injury  during  labor,  579. 

legs,  crossed,  665. 

extended  in  front  of  body,  399. 

life  of,  621. 

lipoid  degeneration,  315. 

lymphectasia,  42!i. 

macerated,  374. 

maturity,  65. 

movements,  103,  107. 

mummified,  375. 

nutrition,  43. 

oedema,  423. 

omphalitis,  840. 

papyraceus,  263,  375. 

paralysis,  Erb's,  486. 

of  upper  extremity,  486. 

passage  of  shoulders,  195. 

peritonitis,  42ii. 

respiration,  48. 
cause  of,  182. 

sanguinolentus,  265,  374. 

secretion,  47. 

spina  bifida,  423. 

tymi>anites,  423. 

umbilical  arteritis,  840. 
Fold,  caudal,  41. 

cephalic,  41. 

medullary,  40. 

of  Schultze,  73. 
Follicle,  Ciraafian,  5,  10. 

primary,  5,  7. 
Fontanelle,  158. 
Fonticuli  Gasseri,  159. 
Food,  artificial,  255. 
Foramen  of  Botullo,  50. 

ovale,  50. 
Forceps,  action,  630. 

anaesthesia,  643. 

application,  636. 

applied  to  after-coming  head,  407. 
to  breech,  411. 

A.    R.    Simpson's     axis-traction — 
new  model,  631. 
original,  622. 

axis-traction,  622,  627,  643. 
A.  R.  Simpson's,  622,  631. 

Baer'9,  709. 

Breus's,  628. 

Chamberlen's,  623. 

compared  with  version,  666. 

conditions,  634. 

construction,  622. 

danger  for  foetus,  645. 


Forceps,  danger  for  mother,  644. 

delivery  by,  622. 

compared  with  version,  660. 

difficulties  in  application,  641. 

Elliott's,  625. 

for  carr>'ing  Champetier  de  Ribes*s 
dilator,  602. 
rubber  bags  or  gauze  into 
uterus,  600. 

high,   middle,   and   low   operation, 
643. 

Hodge's,  6*26. 

how  it  grasps  head,  640. 

indications,  633. 

J.  Y.  Simpson's,  625. 

Levret's,  623. 

Lusk  s,  628. 

modus  operandi,  635. 

Naegele's,  625. 

obstetrical,  622. 

Smellie's,  623. 

Tamier's.  623,  627. 
Forces,  expellant,  165. 
Foretelling  duration  of  labor,  192. 
FormaUn,  disinfect  or,  759. 

intravenous  injection,  769. 
Foundation,  1. 
Fracture,  of  coccyx,  574. 

of  pelvis,  574. 

of  pubis,  574. 

of  rib,  574. 

of  sternum,  574. 
Fritsch,  Cesarean  section,  695. 

urethral  syringe,  291. 

Galactocele,  811. 
Galactorrhoea,  794. 
Galactostasis,  797. 
Galbiati,  falcetta,  676. 

modernized,  676. 
Gangrene  of  leg,  824. 
Garrigues,   Henry  J.,  blunt  expanding 
perforator,  772. 

breast -bandage,  239. 

depressor,  120. 

expanding  dilator,  593. 

intra-uterine  glass  tube,  603. 
metal  tube,  597. 

occlusion-dressing,  201. 

olive-shaped  dilator,  614. 

symphyseotomy  bandage,  681. 

transfusion    and  infusion    ap- 
paratus, 608. 
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Garrigues,  Henry  J.,  weight  speculum, 
504. 

Leon  F.,  operation  for  salpingitis, 
773. 
Gastro-elytrotomy,  687. 
Gavage,  259. 

Gelatin  of  W'liarton,  43,  74. 
Genital  organs,  diseases  of,  2S1. 
inflammation,  287. 
malformations,  281. 
tumors,  294. 
Germ  epithelium,  2. 
Gestation,  ectopic,  308. 
Gigli,  decapitation,  720. 

pubiotomy,  684. 

wire-saw,  684,  720. 
Gland,  accessory  mammary,  810. 

Bartholin's,  abscess,  451 . 

Montgomery's,  94,  105. 
Globule,  directing,  25. 

extrusion,  25. 
Gloves,  192,  5*27,  690. 
Goelet,  dilator,  593. 
Goiter,  334. 
Gonorrhoea,  755. 

latent,  355. 
Gonorrhocic  infection,  755. 
Goring,  266. 
Gossypium,  785. 
Groove,  medullary,  40. 

primitive,  38. 

Hematocele,  313. 

Hematoma  of  broad  ligament,  313. 

Hematuria,  350. 

Hsemophilia,  362. 

Hall,  Marsliall,  method  of  reviving,  588. 

Hand,  half,  liK). 

Hanks,  dilator,  cone-shaped,  614. 

olive-shaped,  614. 
Harris,  M.  L.,  symphyseotomy,  677. 

Philander,     manual    dilatation    of 
cervix,  611. 

pelvimeter,  119. 
Head,  fetal,  158. 
Headache,  ^^5. 
Heart  disease,  361,  549. 
Heart-clot,  819. 
Heart-sound,  fetal,  102,  115. 
Heating,  221. 
Hebotomy,  684. 
Hegar's  sign,  105. 
Hemioephalus,  424. 


Hemiplegia,  826. 
Hemorrhage,  520. 

ante-part  urn,  520. 

intraperitoneal,  325. 

post -part  um,  533. 
secondary,  790. 

secondary,  694. 
Hemorrhoids,  297. 
Hepatitis,  778. 
Hernia,  362,  45(). 
Hey,  director,  677. 
Hicks,  Braxton,  cephalot ribe,  716. 
I  version,  647. 

Hip-bone,  135. 
Hodge,  forceps,  626. 
Holt,  L.  Emmet,  apparatus  for  testing 

milk,  795. 
Hook,  blunt,  411. 
Horlick  malted  milk,  '256. 
Hunger  cure,  279. 
Hunter,  J.  B.,  depressor,  120. 
Hydramnion,  365. 

acute,  367. 
Hydrorrhcea,  amniotic,  372. 

decidual,  371. 

gravidarum,  287,  371. 
Hymen,  19. 

cribriformis,  449. 

imperforate,  449. 

septus,  449. 
Hyoscine   hydrobromide,  209,  869. 
Hyperemesis,  328. 
Hypnotism,  209. 
Hypoblast,  38. 
Hypodermoclysis,  608,  770. 
Hysterectomy,  272,  770. 

abdominal,  708. 

vaginal,  710. 
Hysteria,  339. 
Hysterocele,  307. 
Hysterotomy,  anterior  vaginal,  701. 

Icterus,  351. 

Ilium,  135. 

Impetigo  herpetiformis,  354. 

Impregnation,  22. 

Incontinence,  813. 

Incubator,  257. 

Infection,  different  forms,  726. 

diphtheritic,  728. 

gonorrh(ric,  755. 

late,  745. 

lymphatic,  728. 
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Operations,  preparation,  616. 

Opiates,  243,  359,  774. 

Opium  treatment  of  peritonitis,  774. 

Orgasm,  20. 

Os,  conglutination,  446. 

coxffi,  135. 

innominatum,  135. 

pubis,  135. 
Osteomalacia  cerea,  506. 

fragilis,  506. 
Ovary,  2. 

abscess,  738. 

anatomy,  7. 

cortical  substance,  7. 

medullary  substance,  7. 

parenchjrmatous  zone,  7. 

vascular  zone,  7. 
Ovisacs,  7. 
Ovulation,  7,  16. 
Ovum,  2. 

abnormalities,  434. 

at  tenn,  67. 

development,  37. 

diseases,  364. 

embedding,  27. 

migration,  external,  13. 
internal,  13. 

primordial,  5. 

transportation,  27. 

Pack,  cold,  776. 

warm,  346. 
Pad,  perineal,  202. 
Palpation,  110,  189. 
Palpitation,  334. 
Panhysterectomy,  708. 
Paralysis,  337. 

due  to  pressure,  826. 

of  placental  site,  534. 
Parametritis,  745,  771. 
Paraplegia,  826. 
Pasteurization,  25S. 
Patient,  preparation,  188. 
Patients,  separation,  222. 
Pelvimeter,  119. 
Pelvimetry,  118,  462,  496. 
Pelvis,  132. 

ankylosed  transversely  contracted, 
498. 

as  a  whole,  139. 

assimilation,  518. 

as\Tn metric,  490. 

axes,  144. 


Pelvis,  bones,  132. 
brim,  140. 
cavity,  140,  143. 

change  from  infantile  to  adult,  148. 
classification  of  deformities,  466. 
contracted,  458. 

by  tumors,  517. 
coxalgic,  494. 
dangers  for  foetus  in  contracted,  482. 

for  mother  in  contracted,  481. 
deformities,  458. 
diameters,  141. 
difference  between  male  and  female, 

146. 
dwarf,  468. 

equally  contracted  rhachitic,  409. 
flat,  471. 
flattened  by  dislocation  of  femora, 

48. 
funnel-shaped,  504. 
generally  contracted,  flat,  479. 

ecjually  contracted,  467. 
inclination,  144. 
incurved,.  506. 
infantile,  469. 
inferior  strait,  140,  142. 
inlet,  140. 
justo  minor,  467. 
kyphoscoliotic  rhachitic,  504. 
kyphotic,  500. 
ligaments,  137. 
lordosis,  520. 
male  type,  468. 
measurement,  140,  463. 
Naegele's,  492. 
nana,  468. 
narrow,  458. 

frequency,  459. 
obliquely  contracted,  492. 
obtecta,  504. 
of  different  races,  148. 
of  rec'lination,  469. 
of  the  new-born,  146. 
osteomalacic,  506. 
outlet,  140. 

pseudo-osteomalacic  rhachitic,  512. 
rhachitic  flat,  472. 

kyphotic,  503. 

with  heart-shape  brim,  474. 
Robert's,  498. 
scoliotic,  490. 
scoliotic-rhachitic,  490. 
split  at  sacrum,  518. 
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Pelvis,  split  at  symphysis  pubis,  517. 

spondylolisthetic,  513. 

thorn,  484. 

too  vv-ide,  520. 

transversely  contracted,  498. 

treatment    of    labor    in    flat    and 
generally  contracted,  486. 

without  sacrum,  518. 

without  symphysis  pubis,  517. 
Pemphigus,  354. 
Percussion,  114. 
Perforation  of  fetal  head,  712. 
Perforator,  Garrigues's,  772. 

Xaegele's,  712. 

Thomas's,  712. 
Pericarditis,  749,  778. 
Perimetritis,  289. 
Perineorrhaphy,  561,  569,  761. 
Perineum,  fascifip,  154. 

laceration,  561. 

muscles,  150. 

support,  194,  568. 
Period,  menstrual,  13. 
Perioophoritis,  738. 
Peritonitis,  739,  746,  773. 

suppurative,  327. 
Pessary,  304,  306. 
Petecliiff,  754. 
Peterson,  colpeurynter,  601. 
Phantom-tumor,  109. 
Phlebitis,  749,  781. 

uterine,  750,781. 
Phlegmasia,  362. 

alba  dolens,  742.  749,  781,  820. 

cwrulea  dolens,  749. 
Phlegmon,  75,S. 
Pliysonictra,  415,  742. 
Pinard,  syinphyscotoniy,  667,  670. 
Pliicenta,  36,  ()9. 

abscess,  373. 

adherent,  431. 

anomalies,  373. 

at  term,  67. 

battledore,  71. 

calcareous  incrustation,  373. 

circumvallata,  373. 

double,  71. 

expression,  198. 

expulsion,  178. 

fetal,  70. 


Placenta,  infarct,  373. 

hemorrhagic,  373. 
red,  373. 
white,  373. 
marginata,  373. 
maternal,  70. 
membranous,  373. 
myxoma  fibrosum,  370. 
paralysis,  534. 
prsevia,  441. 

central,  520. 
cervical,  522. 
complete,  520. 
incomplete,  520. 
lateral,  520. 
marginal,  520. 
partial,  520. 
premature  detachment,  529. 
prolapse,  530. 
retained,  439. 
retention,  786. 

rupture  of  circular  sinus,  531. 
Sclilussplatte,  Ii6. 
succ^nturiata,  373. 
tumors,  373. 
Placenta-forceps,  596. 
Plate,  parietal,  41. 
somatic,  41. 
splanchnic,  41. 
visceral,  41. 
Pleurisy,  357,  741,  748,  777. 
Pneumonia,  357,  749,  778. 
Poisoning,  carlx)lic  acid,  605. 
corrosive  sublimate,  604. 
Polygalactia,  794. 
Polyneuritis,  827. 
Polypus,  decidual,  787. 
fibrinous,  787. 
placental.  787. 
Porro's  o|)eration,  556,  705. 
Position,  S3. 

deep  occipitolateral,  385. 

transverse,  '.iH5. 
gen upect oral,  .*i04. 
occipito-anterior,  S^^ 
occipitoposterior,  8ii,  liSl. 
persistent  mento-posterior,  392. 
Posture,*  dorsal,  110,  618. 
arched,  619. 
elevated-pelvis,  438,  618. 


♦  For  clearness'  sake,  the  word  "  posture  "  is  in  the  Index  used  of  the  mother, 
while  "position''  is  reserved  for  the  foetus. 
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Posture,  elevated-pelvis,  combined  with 
hanging  posture,  618. 

for  operations,  618. 

hanging*  618. 

combined  with  elevated-pelvis 
posture,  618. 

knee-chest,  304. 

lateral,  618. 

Sims's,  120. 

sitting,  618. 

Walcher's,  618. 
Prague     method    of    delivering    after- 
coming  head,  406. 
Pregnancy,  abdominal  primary,  315 
secondary,  315. 

abnormal,  261. 

changes  in  mother,  85. 

combined  intra-  and  extra-uterine, 
3*20. 

complicated  with  acute  infectious 
diseases,  355. 
with  chronic  diseases,  358. 
with  ovarian  cyst,  301. 

composition  of  blood  during,  99. 

death  of  mother  during,  363. 

diagnosis  of  first,  123. 

differential  diagnosis,  107. 

dress  and  regimen,  128. 

duration,  53. 

extra-uterine,  308. 

fever  of,  351 . 

in  rudimentary  horn,  311. 

interruption,  266. 

interstitial,  309. 

intraligamentous,  313. 

kidney  of,  349. 

malignant  tumor  of,  787. 

nervous  system  in,  99. 

normal,  27. 

operations  during,  302. 

ovarian,  308. 

signs  of,  102. 

spurious,  109. 

systemic  disturbances,  328. 

tubal,  310. 

tubo-ovarian,  309. 

tubo-uterine,  309. 

uterotubal,  310. 
Presentation,  77. 

breech,  78,  396. 

bregmatic,  382. 

brow.  78,  395. 

cephalic,  78. 


Presentation,  compound,  417. 
cross,  78,  81. 
ear,  anterior,  386. 

posterior,  386,  490. 
face,  78,  387. 
foot,  78,  396. 
footling,  78,  396. 
frequency,  78. 
head,  78. 
knee,  78,  396. 
longitudinal,  77. 
pelvic  end,  78,  396. 
shoulder,  78,  412. 
transverse,  77,  412. 
vertex,  78. 
Pressure,  abdominal,  faulty,  380. 

normal,  168. 
Priessnitz,  compress,  767. 
Promontory,  133. 
double,  465. 
false,  465. 
Pronucleus,  female,  26. 

male,  25. 
Prot«rgol,  211. 
Pruritus,  general,  294. 

vulvae,  294. 
Pseudocyesis,  109. 
Ptomaine,  727. 
Ptyalism,  333. 
Puberty,  1. 
Pubes,  135. 
Pubiotomy,  680,  684. 
Puerperal  infection,  curative  treatment^ 
763. 
diagnosis,  742. 
etiology,  730. 
localized,  743. 
lymphatic,  743. 
mortality,  754. 
pathology,  737. 
phlebitic,  743. 

prevention  in  hospitals,  758. 
in  private  practice,  762. 
prognosis,  742. 
sources,  731. 
surgical  treatment,  782. 
symptoms,  742. 
treatment,  755. 

ways  by  which  the   infectii^ 
agent  enters  the  body,  784. 
state,  227. 

signs,  245. 
Puerperium,  227. 
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Puerpery,  abnonnal,  723. 

nonnal,  227. 
Putrescentia  ovarii,  738. 

uteri,  768. 
Puzos,    method    of    delivering    after- 
coming  head,  406. 
Pyemia,  724,  741,  750. 
Pyelonephritis,  350. 

QuadrupleU,  262. 
Quickening,  107. 

Ramsbotham,  embryotome,  719. 
R^camier,  dull  curette,  595. 
Rectum,  carcinoma,  458. 

encroaching  upon  vagina,  457. 
Reed  and  Camrick  lacto-prssparata,  256. 
Repositor,  Aveling's,  305,  544. 

Braun's,  664. 

for  cord,  438,  664. 

for  uterus,  305,  544. 
Rest  after  delivery,  227,  244. 
Retinitis  albuminurica,  350. 
Retractor,  vaginal,  504. 
Rhachitis,  474. 
Rhomb  of  Michaelis,  119. 
Rickets,  474. 
Risus  sardonicus,  830. 
Robb,  leg-holder,  594. 
Roborat,  797. 
Rosary,  rliachitic,  474. 
Rotation  in  use  of  wards,  223. 
Routh,  fiUet-carrier,  665. 
Rubber  cushion,  185. 
Rupture  of  articulations,  572. 

of  blood-vessels,  572. 

of  heart,  572. 

of  ilioHacral  joint,  573. 

of  organs,  550. 

of  psoas  muscle,  572. 

of  sacrococcygeal  joint,  573. 

of  spleen,  572. 

of  symphysis  pubis,  572. 

of  uterus,  550. 

of  vessels  in  velamentous  insertion, 
532. 
Rut,  15. 

Sacrum,  133. 
Salpingitis,  738,  745,  773. 
Salt,  normal  solution,  607. 
Sapra»mia,  726,  764. 
Saprophytes,  726. 


Scarlet  fever,  357,  836. 
Schlussplatte,  36. 
Schroeder,  vaginal  retractor,  594. 
Schultze,  fold,  73. 

swingings  of  foetus,  586. 
Scybalum,  458. 
Secundines,  200. 

Seeligmann,  pubiotomy  needle,  685. 
Segmentation,  25. 

nucleus  of,  25. 
Seibert,  A.,  feeding,  254. 
Semen,  external  migration,  285. 
Septicaemia,  358,  724,  726,  727. 

acutest,  742,  754,  781. 

in  chfldren,  729. 
Serum,  antidiphtheritic,  765. 

antistreptococcic,  769. 

antitetanic,  832. 
Sex,  cause  of,  75. 
Shock,  693. 
Shoulder  of  foetus  injuring  perineum, 

195. 
Sickness,  monthly,  13. 
Sick-ward,  22.3. 

Siegemundin,  double  mancetivre,  665. 
Sign,  Braun-Femwald's,  105. 

Hegar's,  105. 
Signs  of  pregnancy,  102. 

of  puerperal  state,  245. 
Silver  acetate,  211. 

nitrate,  210. 
Silvester,  method  of  reviving,  588. 
Simon,  sharp  curette,  595. 
Simpson,  A.  R.,  axis-traction  forceps — 
new  model,  631. 
original,  622. 
basilyst,  717. 

J.  Y.,  chloroform,  206. 
cranioclast,  714. 
forceps,  625. 
Sims,  sharp  curette,  595. 
Sinus,  circular,  5Iil. 

lactiferous,  96. 

thrombosis  of,  37. 

urogenital,  281. 
Skiagraphy,  466. 
Skin  diseases,  754,  780. 
Smallpox,  358,  8:^7. 
Smellie,  forceps,  623. 
Somatopleure,  41. 
Souffle,  uterine,  106. 
Sound,  fetal  heart,  102,  115. 
movements,  103. 
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Sound,  umbilical  cord,  103,  116. 

uterine,  117. 
Soxhlet,  milk  sterilizer,  252. 
Space,  intervillous,  34. 

placental,  37. 
Speculum,  Brewer's,  120. 

Garrigues's,  594. 

Sims's,  120. 
Spermatozoid,  21,  22. 
iSplanchnopleure,  41 . 
Spleen,  752. 
Spondylizema,  504. 
Spondylolisthesis,  513. 
Spondylotomy,  721. 
Spongiopiline,  777. 
Spot ,  embryonic,  26. 
Stalk,  abdominal,  44. 
Statistics,  puerperal,  754,  757. 
Sterilizer,  Soxhlet's,  252. 
Stethoscope,  189. 
Stimulants,  608,  767. 
Streak,  primitive,  38. 
Striae  albicantes,  97,  233. 
Stypticin.  527,  538. 
Sublimate,  corrosive,  604. 
Superfecimdation,  261. 
Superfetation,  261. 
Supporter,  abdominal,  243. 
Suprarenal  capsule,  extract,  537. 
Suture,  158. 

submucoiLs,  571. 
Suturing,  delayed,  571. 
Symphyseotomy,  667. 

anatomy,  673. 

Ayer's,  677. 

compared    with    other    operations, 
()82. 

drainage,  679. 

Harris's,  677. 

indications,  670. 

knife.  (Jalbiati's,  676. 
(larrigucs's,  677. 

Morisiuii's,  676. 

Pinard's,  677. 

prol)e-pointed  bistoury,  679. 

wlio  shall  perform?  ()8^^. 
Sym])hy.se<)t  oniy-bandagc,  681 . 
Symphysis  pubis,  139. 
Synclitisni,  174. 
Synco|)e.  SM. 
Sy ncy t  ioma .  788. 
Syncytio-toxin,  329. 
Syncytium,  32. 


Sypliilifl,  238,  358,  859. 
Syringe,  bulb  and  valve,  185. 

carrier  of  infection,  762. 

fountain,  184. 

Fritsch's,  286. 

urethral,  286. 

Table,  Daggett's,  111. 

examination-,  111. 
Tampon,  Mikulicz's,  777. 
Tamponade,  591,610. 
Tarnier,  basiotribe,  715. 

dilator,  614. 

forceps,  627. 

incubator,  257. 

metrorrhynter,  613. 
Teeth,  caries,  334. 
Tent,  592. 

Tetanoid  contractions,  828. 
Tetanus,  337,  828. 
Tetany,  336,  832. 
Theca  externa,  10. 

interna,  10. 
Thomas,  T.  G.,  craniotomy-forceps,  715. 

T.  Gaillard,  dull  wire  curette,  595. 
Thoracopagus,  432. 
Thorn-pelvis,  484. 
Thrombosis  of  artery,  818. 

of  lower  extremity,  820. 

of  uterine  sinuses,  37. 

of  venous  system,  819. 
Tootliache,  334. 
Toxemia  of  pregnancy,  328,  332,  349, 

351,  352,  353. 
Toxine,  723. 

Transfer  between  mother  and  fcetus,  45. 
Transfusion,  607. 
Travail  insensible^  170. 
Trendelenburg,  ligation  of  uterine  and 

ovarian  veins,  781. 
Trichomonas  vaginalis,  292. 
Triplets,  262, 
Trophoblast,  31. 
Tul)e,  Fallopian,  menst  runt  ion,  16. 

Garrigues's  intra-uterine,  603. 

intra-uterine  glass,  603. 
metal,  597. 
Tul)erculosis,  360. 
Tumor,  complicating  labor,  451-456, 517. 

malignant,  of  pregnancy,  787. 
Tunica  intermedia,  68. 

media,  45. 
Turning,  646. 
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Turns,  la 

Turpentine  in  septicsemia,  781. 

Twin  labor,  425. 

Twins,  262. 

locked,  428. 

Siamese,  430. 
Tympanites  uteri,  742. 

Umbilical-cord  sound,  103,  116. 
Unguentum  Cred^,  768. 
Ureter,  course  of,  in  pregnancy,  92. 
Urine,    determining    amount    of    am- 
monia, 329. 
of  nitrogen,  329. 
of  urea,  329. 
examination,  130. 
in  pregnancy,  99. 
retention,  349,  457,  812. 
l^ropoietic  organs,  diseases,  812. 
I'terine  bruit,  117. 

souffle,  117. 
Uterus,  156. 

amputation,  704. 

anteflexion,  302,  791. 

anteversion,  302. 

at  the  end  of  pregnancy,  100. 

bicomis,  286. 

bilocularis,  287. 

blood-vessels  at  end  of  pregnancy, 

91. 
bmit,  117. 

carcinoma,  299,  454,  710. 
compression,  196. 

conglutination  of  external  os,  446. 
contraction,  104. 
faulty,  376. 
hour-gla«s,  440. 
tetanic,  379. 
too  frequent,  378. 
too  painful,  380. 
too  strong,  378. 
contraction-ring,  156. 
crampy  inertia,  377. 
didelphyH,  282. 
di»ea.se8,  7H,'i. 

displacement,  302,  442,  791. 
double,  282,  286,  2H7. 
duplex  separatus,  282. 
during  labor,  156. 
elevation,  793. 
endothelioma,  788. 
entrance  of  air  into  vein,  822. 
faulty  contractions,  376. 


Uterus,  hernia,  307,  445. 
horns,  281. 

hour-glass  contraction,  440. 
impacted,  303. 
increase  in  size,  86,  105. 
inertia,  376. 
innervation,  165. 
inversion,  540. 
involution,  230,  783. 
lateroflexion,  792. 
latero version,  443. 
lower  segment,  156. 
lympliatics,  739. 

malignant  tumor  of  pregnancy,  787. 
membranes  expelled  from,  319. 
muscle-cells,  87. 
muscular  coat,  89. 
myoma,  297,  451. 
nerves  of  pregnant,  95. 
partial  prolapse,  445. 

retroflexion,  304,  443. 
physiological  atrophy,  234. 
physometra,  481. 
Porro's  operation,  705. 
pressure  necrosis,  557. 
procidentia,  306. 
prolapse,  306,  793. 
putrescence,  768. 
retroflexion,  303,  792. 
retroversion,  306,  792. 
rudimentary  horn,  284. 
rupture,  550. 
sacculation,  anterior,  443. 

posterior,  443. 
sarcoma,  299. 
septus,  287. 
size   at    the  end  of  each  calendar 

month  of  pregnancy,  86. 
souffle,  117. 
subinvolution,  783. 
subseptus,  287. 
superin volution,  786. 
tetanus,  379. 
total  extirpation,  708. 
tvmiors,  451. 
tympanites,  481,  742. 
unicornis,  284. 
vjiginal  fixation,  442. 
ventral  fixation,  442. 
virgin,  85. 

Vagina,  19. 

atresia,  449. 
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Vagina,  bacteriology,  127. 

discoloration,  105. 

double,  450. 

during  labor,  157. 

enlargement,  106. 

gangrene,  765. 

hsematoma,  545. 

involution,  232. 

laceration,  560. 

narroHTiess,  450. 

obstruction,  449. 

pressure  necrosis,  557. 

prolapse,  793. 

stenosis,  449. 

thrombus,  545. 

tumor,  456. 
Vaginism,  450. 
Vaginitis,  289,  737. 
Vagitus  uterinus,  583. 
Vaporization,  271. 
Varices,  291. 
Vasa  prsevia,  532. 
Vectis,  645. 
Vegetations,  294,  356. 
Vein,  excision,  781. 

ovarian,  ligation,  781. 

uterine,  ligation,  781. 

varicose,  296. 
Vense  hepaticse,  advehentes,  51. 

revehentes,  51. 
Ventilation,  221. 
Version,  646. 

Braxton  Hicks's  method,  647. 

Busch's,  653. 

cephalic,  652. 

choice  of  hand,  658. 

compared    with    forceps    delivery, 
666. 

dangers  for  feet  us,  666. 
for  mother,  666. 

diHicuhies,  663. 

D'Outrepont's,  654. 

early,  488. 

external  method,  646. 

indications,  489. 

internal  digital  method,  647. 
manual  method,  652. 

pelvic,  655. 

podalic,  655. 

prophylactic,  488. 


Version,  spontaneous,  415. 
Vesicle,  blastodermic,  26,  37. 

germinal,  13. 

umbilical,  43,  73. 
Vesicles,  epidermic,  754. 
Villi  of  chorion,  cell-layer,  32. 

cellular  hypertrophy,  370. 
cystic  degeneration,  367. 

fixation-,  34. 

hyperplasia,  370. 

nutrition-,  34. 
ViteUus,  13. 
Vomiting  after  operations,  693. 

uncontrollable,  328. 
Vulva,  diseases,  450. 

during  labor,  157. 

gangrene,  451 ,  765. 

hsmatoma,  297,  545. 

laceration,  561. 

narrowness,  450. 

OKlema,  451. 

pruritus,  293. 

thrombus,  297,  545. 

tumor,  456. 
Vulvitis,  737. 

Walcher,  hanging  posture,  618. 
Warts,  venereal,  294,  356. 
Water-closet,  222. 
Waters,  bag  of,  172. 

external,  172. 

first,  172. 
Weaning,  242. 
Wet-nurse,  250,  861. 
Winckel,  disease  of  new-bom,  864. 
Wire-saw,  684,  720. 

X-rays,  466. 

Yolk,  formative,  13. 

nutritive,  13. 
Yolk-sac,  43. 
Yolk-8talk,  44. 

Zona  pellucida,  13. 
Zone,  parietal,  of  mesoblast,  41. 
protoplasmal,  of  yolk,  13. 
segmental,  of  mesoblast,  41. 
Zweifel,   excision   of  thrombotic   vein.<5, 
781. 
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